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Renal Failure in Obstetric Practice 
BY 

G. Shedden Adaj.!, M.B., B.S., F.R.C.S., M.R.C.O.G. 

Professor of Obstetrics, the University of Qneejislmid; 
Medical Superintendent, Brisbane Women’s Hospital. 


Recent contributions to medical literature 
have, in many instances, related directl3^ 
or indirectlj' to the problem of renal failure. 

It may be timely, therefore, briefly to 
review the whole question of renal failure 
as encountered in obstetric practice, to 
apply our knowledge of renal physiology 
and of diuretic substances to this problem, 
to record certain illustrative case histories 
and to indicate such methods of treatment 
as have been found of value. 

Partial or complete suppression of urine 
may develop as a complication of preg- 
nancy or the puerperium from a variety of 
causes. It is a recognized, though not a 
particularly frequent, complication of 
eclampsia and, of course, is likely to 
develop in the less frequently encountered 
acute glomerulonephritis when this occurs 
during pregnancy or the puerperium. 

Renal failure may follow a transfusion 
reaction resulting from an unrecognized 
Rh-incompatibility, and it is now apparent 
that pregnant and puerperal women are 
especially liable to be involved in such 
reactions. 

Quite apart from the transient oliguria of 
obstetric shock, there is e\ndence that urin- 
ary suppression may develop as the result 
of maternal birth trauma, and the patho- 
logical and clinical features in these cases 
are said to have much in common udth the 
‘ ‘ compression s5mdrome ’ ’ as described in 
recent obser\'ations on air-raid casualties. 

The association of renal failure and con- 
cealed accidental haemorrhage is also re- 


cognized. Sj'mmetrical cortical necrosis of 
the kidneys, though rare, is another cause 
of severe and often fatal anuria, usually but 
not invariably associated with pregnancy, 
and preceded, in many cases, by a con- 
cealed accidental haemorrhage. 

More remote possibilities are extensive 
renal infarction, bilateral ureteral obstruc- 
tion and Clostridium welchii septicaemia. 

Renal Physiology. 

Studies of renal physiology show that, 
although glomerular filtration is essential 
for urine formation, it is supplemented by 
tubular excretion of certain substances. 
Absorption, however, is the chief function 
of the renal tubules ; water and various con- 
stituents of the body being reabsorbed from 
the glomerular filtrate if the plasma content 
of these constituents falls below a certain 
concentration; in other words urine is de- 
rived from blood plasma by the selective 
work of the kidney. 

Clinically, urinary suppression is likely 
to develop (in the absence of circulating 
diuretic substances) if the systolic blood- 
pressure falls below 75 mm. Hg. because 
of the fall in h^'drostatic pressure in the 
glomerular capillaries. This is no longer 
sufficient to overcome the osmotic pressure 
exerted b}' the plasma-proteins and the re- 
sistance offered bj' capsular pressure. 

The plasma osmotic pressure has been 
estimated as approximate!}^ 30 mm. Hg. 
and the capsular pressure as approximately 
13 
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15 mm. Hg., so that the effective hydro- 
static pressure within the glomerular capil- 
laries must exceed 45 mm. Hg. for filtration 
to occur. 

Within certain limits any change in the 
arterial pressure will be reflected in an 
altered filtration pressure and, therefore, 
in the rate of filtration. Nevertheless, while 
a marked fall in blood-pressure usually re- 
sults in a diminution or suppression of 
urine, an increased arterial pressure is not 
necessarily accompanied by an increased 
output. 

Reduction in effective glomerular filtra- 
tion to the point of urinary suppression also 
occurs when the pressure wiftin the ureter 
is raised to about 30 mm. Hg. above atmos- 
pheric pressure. 

Determination of the rate of urine excre- 
tion is normally affected primarily by regu- 
lation of the fraction of water reabsorbed 
by the tubules, rather than by regulation of 
the filtration rate itself. This concentration 
of the glomerular filtrate is, at least in part, 
controlled by the anti-diuretic*hormone of 
the posterior pituitary lobe which, passing 
into the bloodstream, acts by accelerating 
the reabsorption of water from the tubular 
urine. 

The study of diuretic substances and 
their effect on renal physiology is obviously 
important in considering the management 
of renal failure as encountered in obstetric 
practice. The simplest form of diuresis is 
that which follows the ingestion or paren- 
teral administration of sufficient water to 
produce a relatively abrupt blood dilution. 
The increased urinary output in these cir- 
cumstances is considered to be due to the 
temporary inhibition of the secretion of the 
anti-diuretic pituitary hormone. 

An increased urinary output may also be 
brought about by temporarily increasing 
the concentration of electrolytes in the 
blood. The majority of electrolytes occur- 
ring in normal plasma are threshold 


substances inasmuch as they are retained 
in the body when the plasma level has fallen 
and are freely excreted when the plasma 
level is raised. The excretion of those elec- 
trolytes present in excess of the normal 
plasma levels is usually accompanied by a 
diuresis. Thus, while the ingestion of an 
isotonic sodium chloride solution is not fol- 
lowed by an increased urinary output, the- 
parenteral administration of a hypertonic 
sodium chloride solution causes a marked 
diuresis in the normal subject. 

Again, effective diuresis in healthy per- 
sons, and in some patients exhibiting an 
oliguria, may be obtained by the intrave- 
nous administration^of substances such as 
sodium sulphate which are not, to any 
appreciable extent, reabsorbed by the 
tubular epithelium. 

The increased urinary output in these 
circumstances is probably due to the inter- 
ference with the reabsorption of water 
from the glomerular filtrate exerted by the 
'osmotic pressure or ionic concentration of 
these substances. 

Diuresis may also occur as the result of a 
sudden disturbance of the osmotic equili- 
brium of the plasma. This is the basis of the 
intravenous glucose (dextrose) therapy 
(using a 25 per cent or 30 per cent solution) 
used in .the management of eclamptic 
patients. 

Titus, ‘ Deickmann^ and others con- 
sidered that, if more glucose could be intro- 
duced into the body over a short period 
of time than could be burned, stored as 
glycogen or polymerized, the excess would, 
theoretically, be excreted in the urine, 
resulting in a polyuria. 

Effective diuresis was obtained in eclamp- 
tic patients by the intravenous administra- 
tion of 1,000 c.c. of a 20 per cent glucose 
solution (200 gm.) over a period of 30 to 50 
minutes, especially if the treatment were 
repeated in-8 to 12 hours’ time. 

Examination of urine collected over a 
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26 hours’ period of such treatment, how- 
ever, demonstrated tliat comparatively 
little or no glucose was excreted in the urine, 
but that there was a constant increase in 
the chloride excretion. 

The explanation of this, it was suggested, 
lay in the fact that the osmotic equiUbriura 
of the plasma could be restored more easily 
by the excretion of chlorides which exert 
a greater osmotic pressure than glucose; 

I grm. of sodium chloride exerting 5 times 
as much osmotic pressure as i grm. of 
glucose. 

Reference will be made to this form of 
therapy in the case reports to be quoted. 

. Eclampsia. 

The excretion of water in the normal 
pregnant patient tends to be faulty, and in 
severe pre-eclampsia and eclampsia oliguria 
(excretion of less than 600 c.c. of urine in 24 
hours) occurs in 75 per cent to 85 per cent 
of cases; anuria (absence of urine for 12 
hours or more) occurs in i per cent to 3 
per cent of cases." Zangemeister, from his- 
observab'ons on urinary suppression in 
eclampsia and pre-eclampsia, considered 
that this was most marked during the con- 
vulsive stage and concluded that both the 
convulsions and the oliguria depended on 
the same cause. Spickman, on the other 
hand, formed the impression that the oligu- 
ria of eclamptic patients was especialty 
common after delivery- and was usually 
accompanied by a lowered blood-pressure. 

Mortality statistics for eclampsia indicate 
that the death-rate is in the region of 44 
per cent if the oliguria lasts for more than 
24 hours, and go per cent if it persists in 
spite of treatment." The significance of the 
fact that many of these cases do not die of 
uraemia (c.f. symmetrical cortical renal 
necrosis where the oliguria ma}?^ persist for 
8-12 days before death from uraemia 
occurs) vdll be considered subsequently. 
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There is reason to believe that spasm of 
the intrarenal arterioles with glomerular 
ischaemia is a more likety cause of the 
urinary suppression in eclampsia than 
simple oedema of the kidney. The glome- 
rular lesion is peculiar to eclampsia and the 
changes described are not necessarily irre- 
versible; although hyalinization of some 
glomeruli, due to complete obliteration of 
capillaries, undoubtedly occurs in some 
cases. The power of recovery of the glome- 
ruli is evident in the spontaneous diuresis 
which usually follows the successful man- 
agement of the eclamptic patient, and in the 
uneventful course of subsequent pregnan- 
cies in man}^ instances. 

While a spontaneous diuresis may be 
anticipated, such a development is by no 
means assured, and there is evidence that a 
therapeutically induced diuresis at any 
earlier stage may favourably influence the 
prognosis for reasons other than those 
directly related to the urinary output. A 
digression, therefore, from the considera- 
tion of actual renal failure may be per- 
mitted. If it be accepted that the con- 
vulsions, the coma, the tachycardia and 
pyrexia, and possibly the visual disturb- 
ances of eclampsia, are due to cerebral 
anoxaemia resulting from oedema of the 
brain, then any effective method of com- 
bating and reducing the cerebral oedema 
must inevitably reduce that element in the 
mortality resulting from repeated con\ml- 
sive seizures, deep coma, exhaustion and 
cardiac failure. There is, of course, nothing 
intrinsically new in this conception; it is 
rather to the method of inducing a diuresis 
sufficient to relieve the cerebral oedema that 
attention has been directed in recent years. 

The effective diuresis which wall often 
follow the intravenous administration of 
h3'pertonic solutions of glucose in eclamptic 
patients has alreadj^ been referred to. The 
greater degree of success which has been 
achieved with this measure in contrast to 
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that obtained by other diuretic or dehydrat- 
ing agents may be due to the co-incidental 
excretion of abnormally, retained chlorides. 
It is well known that chloride retention in 
eclampsia is an aggravating feature of the 
condition, being due, probably, to retention 
of sodium with resultant retention of chlor- 
ide, rather than to failure of the kidneys to 
excrete chloride. 

Dieckmann” found that the urine from 
eclamptic patients on admission was rela- 
tively low in chlorides but that, after a 
diuresis had been established, whether 
.spontaneously following delivery or by the 
intravenous administration of hj^ertonic 
glucose solution, the concentration of 
sodium chloride increased despite the in- 
creased urinary output. 

Our owa experience in the use of this 
diuretic agent in the management of both 
pre-eclamptic and eclamptic patients has 
been encouraging. Originally reserved for 
those cases exhibiting a severe oliguria, it 
is now given as part of the routine treatment 
of eclampsia. Although it failed to alter the 
course of the fatal illness in i case of ful- 
minating eclampsia, we have, on several 
occasions, felt it to be a life-saving 
procedure. 

In the moderately severe case of eclamp- 
sia in which there has not been any 
grave risk to the mother’s life nor 
anuria, the routine use of hypertonic glucose 
solutions intravenously has appeared to 
hasten the convalescence and to abolish 
almost entirely that mental retardation 
which so often delays complete recovery 
from the post-eclamptic state. It has proven 
especially useful in those eclamptic patients, 
usually but not necessarily manifesting an 
oliguria, in whom the convulsions have 
been brought under control and measures 
taken, often successfulljL to induce labour, 
but in whom there is no lessening in the 
depth of their coma. 

It has been our e.xperience that, in all but 


the milder cases, the intravenous adminis- 
tration of the hypertonic glucose solution 
has to be repeated, and in this connexion a 
urinary output averaging less than 30 c.c. 
per hour is regarded as an indication for 
repeating the treatment. The initial diure- 
sis, while effective (6oo-goo c.c.) is often 
short-lived, whereas the improved urinary 
output which usually follows the second or 
third treatment tends to be maintained, 
probably because if coincides with a general 
recovery from the eclamptic state. 

Judicious selection of available veins is 
necessary, commencing at the more distal 
sites on the limb. Thrombophlebitis around 
the point of cannula, so troublesome when 
glucose solutions are given by the slow drip 
technique, is obviated by the more rapid 
rate of infusion. 

The follovnng case report is illustrative 
of the response obtained in eclamptic 
patients : 

Case i. 

Mrs. J. J., a previously healthy primipara, aged- 
20 years, was admitted" to hospital at 6.15 a.m. 
on May 15th, 1944, as a case of intrapartum 
eclampsia. 

The urine, on adniission, was scanty (56 c.c. only 
obtained) and " solid” with albumin, the blood- 
pressure was 190/ no mm. Hg. and the patient 
was comatose and subject to frequent eclamptic 
convulsions. 

Fortunately labour was well advanced and it 
was possible to deliver the patient of a living female 
infant 3 hours later. -Nevertheless, the con\'ulsioiis 
persisted, the coma deepened, and the pulse-rate 
rose to 136 beats per minute. 

Hypertonic glucose (1,000 c.c. of a 25 per cent 
solution) -was given by the intravenous route at 
11.30 a.m. and 480 c.c. of urine were obtained by 
catheteriza-tion an hour later. 

Con-vulsions ceased at 2.30 p.m. but the patient 
remained deeply comatose. In view of -this fact 
a further 1,000 c.c. of 25 per cent glucose solution 
were given intravenously at 7.30 p.m. This was 
followed by a satisfactory diuresis (600 c.c.), but 
on the following daj^ (May 16th) the urinary output 
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had fallen again to a critical level and the patient 
was still comatose, with a pulse-rate of 140 beats 
per minute, and a temperature of 104 °F. The urine 
contained a “ half " deposit of albumin. 

Another 1,000 c.c. of 25 per cent glucose were 
therefore given intravenously and the urinary out- 
put again improved. The relative diuresis, more- 
over, was maintained on this occasion, the amount 
of urine secreted averaging just over go c.c. per 
hour and containing only a " deposit ” of albumin. 

In spite of this the patient was still comatose on 
the following day (May 17); this being the 3rd 
day of the coma, and the prognosis appeared 
gloomy. (Blood urea estimation 126 mg. per 100 
c.c. blood.) However, towards evening the coma 
lightened, and the patient recognized and spoke to 
her husband. 

From this time the clmical picture was one of 
steady iiaproremeat. Conapiete consciousness was 
present the following day (Ma3' i8th), the urinary 
output continued at a satisfactorj- level, the blood- 
pressure had fallen to 130/S0 mm. Hg., the albu- 
min had disappeared from the urine and the blood 
urea had fallen to 36 mg. per 100 c.c. of blood bj’ 
Maj- 2oth. The patient and her babj' were dis- 
charged from hospital in good health and spirits 
on the 2rst daj' after admission. 

This form of treatment also be used 
with advantage in certain cases of pre- 
eclampsia mth oliguria as illustrated by the 
following case record ; 

OSE 2. ’ 

Mrs. M. K., a multipara aged 37 \-ears, was re- 
ferred for hospital treatment on June xTth, 1944. 
when 39 weeks pregnant, because of the develop- 
ment of severe pre-eclamptic manifestations; head- 
aches, gross oedema of the face, hands and ankles, 
a blood-pressure of 230/150 mm. Hg. and a " two- 
thirds ” deposit of albumin in the urine, which had 
been diminished in volume. The patient was 
dyspnoeic and. generally distressed. 

Routine' treatment was commenced, including 
the 6-hourl\- administration of ammonium chloride 
in ro grain doses as a diuretic. 'Xevertheless, the 
urinarj^ output for 24 hours ending at midnight on 
June 18th was only 614 c.c., and for the next 12 
hours onh- 224 c.c. of urine were secreted. Hj'per- 
tonic glucose was therefore given at 7.30 p.m. 
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(1,000 c.c. of a 25 per cent solution) intravenously, 
and 1,530 c.c. of urine were passed during the next 
12 hours. 

The patient gave birth to a liiing female infant 
at 6.15 a.m. on June 20th but, on catheterization 
6 hours later, onh* go c.c. of urine were obtained, 
which was “ solid ” with albumin. 

A further 1,000 c.c. of 25 per cent glucose solu- 
tion were therefore given mtravenouslj'. This was 
followed bj- a satisfactorj- diuresis (i,iio c.c. of 
clear urine over a period of hours following the 
commencement of the intravenous therapjJ. 

On June 21st the oedema was appreciabh* less, 
the urinary output was 1,950 c.c., and the blood- 
urea was 42 mg. per 100 c.c. blood. ■ The blood- 
pressure, however, was 200/ 118 mm. Hg. and was 
still 190/ no mm. Hg. 2 weeks later. 

In spite of the pei^istent hypertension 
(suggesting previous vascular disease) the 
marked improvement in the general appear- 
ance and demeanour of this woman was 
both rapid and striking. 

That such improvement might well have 
occurred following delit'eiy' without specific 
treatment to establish a diuresis must be 
admitted, but the impression was formed 
that, in a patient verging so closely on the 
eclamptic state, recover}' without convul- 
sive phenomena had been facilitated by the 
hj'pertonic glucose therapy. 

Acute Glomerulonephritis. 

Acute glomerulonephritis, per se, is an 
uncommon complication of pregnane}', and 
the incidence (including recurrent attacks), 
in a large series of cases recent!}' reviewed,' 
was found to be as low as 0.05 per cent. If, 
however, acute nephrosis (or the nephrotic 
form of acute glomerulonephritis) is in- 
cluded, these conditions may resemble pre- 
eclampsia or even eclampsia to such an 
extent that at times the correct diagnosi.-: 
Cannot be made until after the confine.ment. 

On the other hand, the contention that 
such differences as exist in the clinical and 
pathological manifestations of the acute 
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diseases of the kidney on the one hand, and 
the toxaemias of pregnancy on the other, 
are purely incidental to the pregnancy, has 
little to support it. 

What, then, are the criteria necessaiy 
for a diagnosis of acute glomerulonephritis 
complicating pregnancy ? A recent focal in- 
fection, often streptococcal, the persistence 
of red blood cells in the urine for a period 
longer than a week, nitrogen retention and 
the persistence of oedema and albuminuria 
after delivery indicate, in a previously 
healthy patient, that the condition is likely 
to be one of acute.nephritis (possibly of the 
nephrotic type) rather than a simple preg- 
nancy toxaemia. 

SiW’Ai tfre dbciinw ari’Aspsy’ 

evidence, careful examination of sections 
from the kidney may be necessary. En- 
dothelial proliferation in the glomeruli with 
leucocytic infiltration would favour acute 
glomerulonephritis. 

While both conditions are comparatively 
rare, the diagnosis, on purely clinical 
grounds, between acute nephritis compli- 
cating pregnancy and symmetrical cortical 
necrosis of the kidneys may present difficul- 
ties. The latter condition, however, is 
characterized by the late development of 
uraemic manifestations (resembling surgi- 
cal anuria), a transient haematuria and an 
associated accidental antepartum haemorr- 
hage in many cases. 

Acute glomerulonephritis must therefore 
be considered in the investigation of any 
obstetrical case exhibiting an oliguria or 
anuria not obviously due to other causes. 

The following case history, for example, 
illustrates the difficulty in distinguishing the 
syndrome of pre-eclampsia from that of 
acute glomerulonephritis. 

Case 3. 

Mrs. J. \V. was a primipara, aged 19 years, who 
subsequently gave a history of recent attacks of 
tonsillitis. The pregnancy had been uneventful 
until the 30th week, when she made her 6th ante- 


hatal visit on August 3rd, 1942, complaining of 
Swollen ankles and headaches. Her blood-pressure, 
previously 130/90 mm. Hg., had risen to 
t8o/ii2 mm. ,Hg., and her urine, previously 
Clear, showed a "seven-eighths deposit" of 
Mbumin. She was admitted to hospital as a 
Case of pre-eclampsia and the appropriate treat- 
hient commenced. Microscopic examination of 
the urine revealed many red blood cells, hya- 
line and granular casts. 

On August 4th, 1942, the patient suffered an 
Accidental antepartum haemorrhage, subsequently 
Came into labour and expelled a premature and 
stillborn infant. Throughout the day she was 
lethargic, drowsy and vomiting; and the blood urea 
\vas 74 mg. per 100 c.c. of blood. Only 60 c.c. of 
brine, containing " one-third deposit " of albumin, 
Vere secreted. 

On August 5th, 1942, little more than 90 c.c. of 
brine were secreted, and it became solid with 
Albumin on boiling. The blood urea was 98 mg. 
her 100 c.c. of blood, the oedema of the lower 
limbs was still marked, the vomiting was less. 

On August 6th, 1942, the urinary output rose to 
'720'c.c., the blood-pressure had fallen to 150/95 
inm. Hg. and the albuminous deposit to one-sixth, 
tvith a corresponding improvement in the general 
Condition. 

Subsequently, the daily urinary^ output varied 
from 75 c.c. to 1,050 c.c. per day, the blood urea 
tvas 65 mg. per 100 c.c. of blood on August loth 
And, on August 13th, some red blood cells and a 
tew casts were still present on microscopic examina- 
tion of the urine. 

A very relevant aspect of the manage- 
ment of acute diseases of the kidney 
tomplicating pregnancy is the place of 
therapeutic induction of abortion or of pre- 
mature labour. 

Although it is characteristic of these con- 
ditions that the haematuria, 'oedema and 
klbuminuria persist in spite of delivery, it 
is nevertheless true that the tendency to- 
wards fault3k water elimination, oedema, 
albuminuria and abnormal fat metabolism 
observed even in normal pregnancy is likely 
to aggravate the course of an acute nephritis 
Or nephrosis. 
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Wegner'" reported that, in a series of 
10,596 women whose pregnancies were re- 
viewed, there were 10 cases of acute 
glomerulonephritis and 3 of acute nephro- 
sis, an incidence of 0.056 and 0.025 percent 
respective^. In ever^^ case the renal con- 
dition appeared to be aggravated as the 
pregnancy advanced and the mortality rate 
was 33.3 per cent for each condition. 

Renal Failure following Transfusion 

Reactions due to Incompatibility 
Involving the Rh Factor. 

Unfavourable reactions following the 
transfusion of whole blood to recently con- 
fined patients, with ewdence of intravascu- 
lar haemolysis, icterus, and suppression of 
urine, have been noted uith concern from 
time to time, especiall}? as these reactions 
had usually occurred after transfusions 
given under the most favourable conditions, 
and after apparent compatibility had been 
established by the usual methods of blood 
typing and cross matching. 

A cause of incompatibility reactions 
which may lead to a fatal anuria, and one of 
especial significance in obstetric practice, is. 
the Rh propert}? of human blood, and the 
recent (1940) work initiated by Landsteiner 
and Wiener^ in this connexion is now 
universally recognized. Especially impor- 
tant is the appreciation of the fact that, in 
obstetric practice, it is not necessar}^ for a 
woman to be given a second transfusion 
before incompatibrlit}' reactions involving 
the Rh factor can occur. There seems httle 
reason to doubt that the conception of iso- 
immunization in the human body b3' the 
Rh factor is a correct one, and the evidence 
on this score is now well known.®’ ' 

When the original work on the Rh factor 
was published, it soon became apparent 
tliat it would have especial implications 
when applied to obstetric practice, and the 
stud\- of renal failure in this field calls for 
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further consideration of the factors in- 
volved. Renal failure follovong the trans- 
fusion of incompatible blood is dependent 
on intravascular haemotysis and is unlikel}- 
to follow simple agglutination of the donor 
cells." 

Only about 30 per cent of immune sera 
will haemolyse as well as agglutinate red 
cells containing the corresponding agglu- 
tinogen,'' but it is important to note that, 
even when agglutination occurs in viiro, 
intravascular haemolysis may occur in 
vivo. Thus, although haemotysis never 
occurs ill viiro when Rh positive cells are 
incubated with sera containing Rh anti- 
bodies, there is abundant evidence {^ei al.) 
that severe intravascular haemotysis may 
follow the transfusion of Rh positive blood 
to a recipient possessing anti-Rh agglu- 
tinins in her serum. 

The titre of the incompatible agglutinins 
in the recipient's plasma and the rate of 
transfusion appear to determine the mode 
of destruction of the donor’s cells. " 

FairlejL'" pointed out that haemoglobin 
liberated bj' intravascular haemotysis ma\’ 
be dealt vath in three different waj's : 

(<?) It majf be absorbed bj' the reticulo- 
endothelial sj'stem and converted to bili- 
rubin which is then discharged into the 
blood-stream and excreted b}'- the liver. 
This isprobabty the onty mechanism neces- 
sary when the haemotysis is slight. 

(6) ^^^len the haemotysis is of greater 
degree, part of the haemoglobin is broken 
down intravascularty and haematin is 
liberated. This" combines with serum albu- 
min to form methaemalbumin which may, 
if in sufficient concentration, be recognized 
on spectroscopic examination. 

(c) Some haemoglobin is excreted by the 
kidnej^s, but apparentl^y' a concentration of 
135 to 180 mg. of haemoglobin per 100 c.c. 
of plasma (approximately equivalent to 
the rapid haemolysis of 60 c.c. of blood) 
is necessar\' for this to occur, although once 
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commenced haemoglobinuria may con- 
tinue at lower plasma haemoglobin levels. 

If the urine is alkaline most of the 
haemoglobin will be present in the form 
of oxyhaemoglobin and the urine will be 
red. 

If the urine is acid or neutral methaemo- 
globin will be formed; acid haematin will 
be deposited in the renal tubules and casts 
of this substance may be found in the urine, 
which is dark in colour. 

Following intravascular haemolysis, 
some degree of renal failure may occur with 
oliguria and a progressive increase in the 
blood urea estimations. 

Baker andDodds“ expressed the opinion 
that the renal insufficiency in these cases 
was due to blockage of the renal tubules 
with acid haematin, a relatively insoluble 
compound which is formed in urine of high 
acidity and salt concentration. They were 
able to prevent the onset of renal failure in 
rabbits, to whom haemoglobin solutions 
had been given intravenously, by alkalizing 
the urine. Baker*"^ further elaborated this 
point in 1939. 

This conception, hovs^ever, has been 
opposed by others, including De Navas- 
quez,'^ who believes that the anuria is the 
result of a diminished blood flow through 
the renal glomeruli, and by DeGowin 
et rtP* who expressed the opinion that, in 
man, blockage of the renal tubules is insuffi- 
cient in many cases to account for the 
degree of renal failure and postulated tubu- 
lar damage by some ‘ ' nephrotoxic factor ” 
as the cause of the anuria. 

Clinically, signs of uraemia may not be 
apparent until the 3rd or 4th day after the 
transfusion of incompatible blood., There- 
after a critical phase develops between the 
6th and the 12th days, during which time 
the patient may become comatose and die, 
or may start passing large quantities of 
urine and recover. 

A reduction in the incidence of severe or 


fatal anuria following intragroup trans- 
fusion reactions in pregnant or puerperal 
women may be expected as a result of the 
wide interest which has been aroused in the 
clinical application of knowledge relating 
to the Rh factor. It is now unlikely that 
the husband of a woman who had given 
birth to an infant suffering from erythro- 
blastosis foetalis would inadvertently be 
allowed to act as a blood donor to his wife 
even though his blood were compatible by 
the usual standards. 

Nevertheless, the possibility exists of 
antibody production in the mother’s serum 
of insufficient titre to cause erythroblastosis 
foetalis but sufficient to cause a trouble- 
some reaction if the patient should be trans- 
fused with the husband’s blood.® Until such 
time as all laboratories concerned with pre- 
transfusion tests for obstetric cases are 
equipped to carry out the special cross- 
matching technique^® for demonstrating 
Rh incompatibility, the husband should 
not be regarded as a suitable donor for 
pregnant or puerperal patients. 

..The following case record illustrates very 
clearly the type of haemolytic transfusion 
reaction, almost certainly involving the Rh 
factor, encountered prior to the publication 
of Landsteiner’s work on this subject; 

Case 4. 

Mrs. M. R., aged 29 years, had had 3 normal 
infants, but her 4th pregnancy had terminated in 
the birth of a stillborn hydropoid infant in March 
1937 - 

On September 25th, 1939, she was delivered of , 
a stillborn macerated foetus which manifested the 
ascites and generalized oedema so characteristic of 
this form of er5rthroblastosis foetalis . The placenta, 
too, was hyperplastic and oedematous. 

A pronounced hypochromic anaemia had been 
present during the latter weeks of the pregnancy; 
on September 21st the erythrocytes numbered 
2,530,000 per c.mm. and the haemoglobin value 
was estimated as 30 per cent. Although there was 
no postpartum haemorrhage at the time of con- 
finement, it was felt that the patient’s convales- 
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cence would be hast&ed and her general condition 
improved by a blood transfusion during the puer- 
perium. 

On September aSth, therefore, the blood groups 
of the patieilt and her husband were investigated 
and botli were found to belong to Group O. Direct 
cross-matching tests were satisfactory. On Sep- 
tember 30th 600 c.c. of citrated blood were given 
into the patient's cubital vein; the donor being the 
husband. 

A rise of temperature to io2°F. followed within 
a few hours of the transfusion and the patient 
complained of some tightness in the chest. The 
next day,' October ist, she was deeply jaundiced 
and catheterization produced only 15 c.c. of con- 
centrated acid urine. 

Following Baker’s suggestion that renal failure 
in these circumstances might be averted by 
effectively and zapidly alkaiiffng the urine, efforts 
were directed towards this end. An alkaline com- 
pound prepared commercially for intravenous use 
was administered by this route, and an alkaline 
mixture was given by mouth ever}' 2 hours. 

. In an endeavour to ascertain the cause of the 
reaction thfe blood of both the recipient and the 
donor was tetj-ped and cross matched, but no 
agglutination could be detected after the patient's 
serum and the donor’s red cells had stood in the 
incubator for 50 minutes. (This can now be ex- 
plained** by the fact that the transfused cells 
would have temporarily absorbed most of the 
recipient’s serum agglutinins.) 

On October 2nd, the patient’s condition was 
much the same; the jaimdice was stiU present and 
the lirinarj' output was only 2r c.c. for the 24 
hours. During the afternoon, 500 c.c. of a 25 per 
cent glucose solution were given intravenously as an 
empirical procedure. 

On October 3rd the jaundice was less intense and 
the minary output was 112 c.c., the urine being 
now alkaline in reaction. A blood count revealed 
2,300,000 red cells per cubic millimetre and a 
haemoglobin value of 27 per cent. 

On October 4th ig6 c.c. of urine were secreted 
and, on subsequent days, tlie 24 hours’ urinarx' 
output was as follows; October 5th, i6S c.c.; 
October 6th, 660 c.c.; October 7th, r.Soo c.c.; 
October Sth. 1,290 c.c.; October 9th, 1,560 c.c.; 
October loth, 2,250 c.c.; October nth, 3,110 c.c. 

The jaundice had disappeared by the end of the 
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ist week after the transfusion, and the blood count 
gradually improved with iron therapy. 

Obstetric Shock — JIaternal Birth 
Trauima and Concealed 
Retroplacental Haemorrhage. 

WTiatever \ne\vs may be held on the 
aetiology of obstetric shock, the factors 
responsible for the oliguria do not differ 
materially from those encountered in non- 
obstetric or surgical shock. 

In these cases, the renal failure is usually 
transient (assuming recovery from the 
shocked condition) and may rightly be 
attributed to the profound circulatory dis- 
-turbance. The ohgaemia and vascular 
hypotonia lead to a reduced blood volume 
passing through the glomeruh, and to a 
diminished filtration pressure respectively. 

The ohguria usually responds to those 
measures normally put into operation (in- 
cluding the intravenous administration of 
blood serum) to combat the shock. If the 
patient does not respond to these measures 
and death occurs, it will not be because 
of the renal failure which is primaril}* 
symptomatic. 

A form of renal failure is, however, occa- 
sionallj^ encountered in obstetric practice in 
which the element of maternal birth trauma 
appears to plaj* an important aetiological 
rd/e. In other cases, the renal sequelae 
have follow'ed a concealed (retroplacental) 
accidental haemorrhage. 

As Young'* has pointed out, there is 
the same clinical sequence irrespective of 
w'hether the tissue damage occurred as the 
result of a prolonged and difficult labour or 
developed as a consequence of a retro- 
placental haemorrhage. 

1. There is the initial tissue damage. 

2. In severe cases, there is shock which 
may or ma}' not be fatal. In those patients 
who suiwive, there develops: 

3. Evidence of renal failure with oliguria 
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and a rising blood urea which usually 
reaches its peak between the 5th and the 
gth days, and which is followed either by 
death or by an increasing diuresis and 
eventual recovery. 

A further point of interest lies in the close 
resemblance between these two clinical 
states and the "compression syndrome.” 
Instances have been reported^® in which 
patients, though successfully passing 
through a period of shock after a pro- 
longed and difficult labour, subsequently 
developed renal failure and died ; and most 
obstetricians will recall similar happenings 
in their experience. 

In the reported cases, however, the his- 
tological lesions in the kidney closely re- 
sembled those described by Bywaters and 
Beall in 1941 and more fully by By waters 
and Bible in 1942.'“ 

These consist of degenerative and necro- 
tic lesions of the tubular epithelium and 
the presence of pigmented casts in the 
lumina. A raised serum potassium level and 
myohaemoglobinuria were also present. 
The matrix of the casts was considered, 
on histological grounds, to be composed, 
not of red corpuscles, but of desquamated 
epithelial cells, and the pigmentation was 
attributed to the excretion from the blood- 
stream of myohaemoglobin. 

Whether a "compression syndrome” 
comparable with that described by B}'- 
waters and Beall exists in obstetric practice, 
as has been suggested, awaits the accumu- 
lation of further clinical biochemical and 
pathological data. 

Although clinical details onlj^ are avail- 
able, reference may be made to the follow- 
ing case report : 

Case 5. 

Mrs. R. S.. aged 21 years, a previously healthy 
primipara, was admitted to hospital on July 27th, 
1940, as a case of failed forceps. Labour had been 
in progress for 2 da\-s and, although dehj'drated and 
exhausted, the patient was not appreciably 


shocked. Catheterization on admission produced 
only 60C.C. of concentrated blood-stained urine. 

Delivery was efiected by a lower segment 
Caesarean section. Post-operative treatment 
followed the usual lines and 2,000 c.c. of normal 
saline were given by an intravenous drip during 
the next 12 hours to combat the dehydration to 
which the initial oliguria was attributed. 

On Jul3^ 28th the patient’s condition was 
generallj' satisfactory during the morning but she 
became confused and restless towards evening. 
Although fluids were being taken readily by mouth, 
only 1 15 c.c. of urine were secreted during the day. 

On July 29th the blood urea was 113 mg. per 
100 c.c. of blood and the oliguria persisted. A small 
blood transfusion (350 c.c.) was given during the 
day from a compatible female and unrelated donor. 

On July 30th the patient was comatose, urine 
was not secreted and uraemic vomiting and twitch- 
ing developed. Death occurred during the day but 
consent for autopsy could not be obtained. 

The. one feature common to all air-raid 
casualties exhibiting, renal faiffire, not 
obviously due to other ^causes,' was the 
evidence of compression of muscle tissue for 
varying periods, but usually from 6 to 9 
hours. Some degree, of muscle necrosis was 
also present but often to a limited degree. 

It has been shown by Baetjeri’ that when 
muscle fibres are injured their permeability 
increases and intracellular ions, such as 
potassium,- are rapidly, lost. (Increase in 
serum potassium levels was a constant find- 
ing in these cases.) 

The injured muscle fibres also liberate a 
pigment known as myohaemoglobin which 
differs from haemoglobin in several ways. 
Jt has a smaller molecule, and the renal 
threshold for this substance is much lower 
than for haemoglobin, explaining the 
reason why none of the pigment is seen in 
the blood-stream in these cases. 

By wafers. Delory, Rimington and 
Smiles"" identified the pigment in the urine 
of cases exhibiting the compression syn- 
drome as being identical with myohaemo- 
globin extracted from traumatized and 
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perfused human muscle. The significance 
of’tliis lay, not so much in the fact that 
myohaemoglobin might he the cause of the 
renal failure, but in that it definitely incrim- 
inated muscle damage in this connexion. 

It would appear, in the light of present 
knowledge, that the association between 
compression of muscle tissue and subse- 
quent renal failure is based on the following 
possibihties : 

(1) That the urinary failure follows 
tubular obstruction due to the formation 
of pigmented casts, the pigment being 
myohaemoglobin liberated from com- 
pressed muscle fibres, rapidty excreted 
owing to the small size of ite molecule and 
precipitated in the renal tubules in the 
presence of a concentrated,, acid urine. 
E^^dence of the correctness of this concep- 
tion would lie in the prevention of renal 
failure in these circumstances by maintain- 
ing an alkaline urine. 

(2) That, at least, a contributory factor 
to the renal failure may be found in the 
high serum potassium level which may well 
exert toxic damaging effects on renal tubu- 
lar epithelium. 

In how far do these pathological and 
biochemical data apply in cases of renal 
failure following maternal birth trauma, 
and what is the role of retroplacental 
haemorrhage in producing renal sequelae ? 

The possibility of damage to the muscu- 
lar struchires of the pelvic floor being a 
source of myohaemoglobin is uncomnncing, 
for the characteristic lesion in this area is a 
laceration and overstretching rather than 
a compression of muscle fibres. However, 
should the foetal head remain impacted for 
anjf length of time at the brim of the peKns, 
cornpression of the soft muscular tissues of 
the birth canal between the foetal skull and 
bony pelvis could certainly occur. 

On the other hand, the amount of muscle 
tissue subjected to compression would be 
small and, except in tonic contraction of 
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tlie uterus, the compressing force would be 
intermittent rather than continuous. How- 
ever, this fact might favour the production 
of renal sequelae by allowing early access 
to the blood-stream of potassium and 
myohaemoglobin . 

Estimation of serum potassium levels, 
examination of the urine for myohaema- 
globin and, if death occurs, careful histo-^ 
logical examination of the kidneys should 
be carried out in those obstetric cases which 
exhibit signs of progressive renal failure 
after a prolonged and difficult labour. 
Therap3? might well be directed towards 
alkalinizing tire urine. 

The evidence relating to the other obstet- 
rical condition ivhicb may be followed by 
renal failure, namely concealed (retro- 
placental) haemorrhage, is complicated by 
the pre-eclamptic or eclamptic phenomena 
which so frequently accompany' it, and it is 
significant that blood pigment casts and 
tubular degeneration rrith haemoglobinuria 
have been described in fatal cases of 
eclampsia. 

Nevertheless, there is reason to believe 
that the concomitant toxaemia is not neces- 
sarily the cause of the renal failure in the 
accidental haemorrhage s3mdrome. 

Bj'waters and Belse}’- in a later publica- 
tion"" quote cases in which renal failure 
developed following severe ischaemia of 
muscle not due to direct compression but 
resulting from prolonged arterial spasm or 
rupture of a main artery, a state of affairs, 
surety, comparable wity the massive isch- 
aemic lesion found in severe cases of retro- 
placental haemorrhage with in^mlvement 
of the myometrium. 

Bratton"'' found renal lesions resembh'ng 
those of the crush s3mdrome in 6 fatal case 
of antepartum haemorrhage with anuria or 
oliguria, none of the patients had been given 
a blood transfusion. Young’" gave details 
of 3 more fatal cases all with a historr* of 
accidental haemorrhage followed in 2 cases 
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by progressive renal failure and death in 
uraemic 'coma on the gth and loth days. 
(One patient died on the ist day, presum- 
ably from shock and blood loss.) 

A report from Professor Bible on the 
histological appearance of thp kidney is 
quoted. Referring to Case 2, he states: 

‘ ‘ The picture is practically indistinguish- 
able from that found in the kidney in cases 
of the crush syndrome,” and, of Case 3, 
he reports : ‘ ‘ The picture is essentially simi- 
lar to that found in the kidney in the fatal 
anuria of the crush syndrome.” 

Referring, again"' to the matter of an 
aetiological relation between the retro- 
placental haemorrhage and the subsequent 
renal failure,' evidence can readily be 
adduced to show that renal failure does 
not follow other types of obstetrical haemo- 
rrhage, viz. postpartum haemorrhage and 
haemorrhage due to placenta praevia. 

Admittedly, shock is more marked in con- 
cealed accidental haemorrhage, but the time 
of onset of renal failure in those cases studied 
precluded the possibility of shock being 
responsible for the renal sequelae. 

The frequent association of pre-eclamp- 
sia and eclampsia with accidental haemor- 
rhage certainly tends to incriminate the 
toxaemia as a possible cause of the anuria. 
But renal failure is by no means a constant 
feature in eclampsia, and in at least one of 
the reported cases a fatal anuria followed an 
accidental haemorrhage to which trauma 
rather than toxaemia appeared, to have 
contributed. On the other hand, it must be 
admitted that, in spite of the close analogy 
between uteroplaeental apoplexia and other 
types of massive muscle ischaemia, the 
former lesion may be present in a marked 
. degree without subsequent yenal failure. 

Thus tire available evidence is obviousl}' 
incomplete but the subject rnerits further 
investigation. That premature conclusions 
should not be drawn as to cause and 
effect in the accidental haemorrhage — renal 


failure syndrome is perhaps shown by the 
following case report. It tells of a woman 
who died from renal failure on the gth daj' 
following a concealed accidental haemorr- 
hage, but in whom the renal failure could 
not be accepted (for reasons shown at 
autopsy) as the result of the haemorrhage.' 

• Case 6. 

Mrs. H. J. ^yas a primipara, aged 28 years, who 
•Was delivered, at term, of a stillborn macerated 
foetus at 3.15 a.m. on March 6th, 1944, following 
an accidental (retroplacental) haemorrhage. She 
had been receiving treatm'ent privately, over a 
short period, for raised blood-pressure. There was 
no appreciable degree of shock at the time of con- 
finement but 21 hours later (i.e. up till midnight 
On March 6th) only 165 c.c, of urine had been 
Secreted. 

On March 7th, the 24 hours' urinary output was 
onl3' 60 c.c. and, on March 8th, it was 75 c.c. The 
blood-pressure was 150/95 mm. Hg. and a deposit 
of albumin was present in the urine. The patient 
Was drowsy and there was frequent vomiting of 
brownish fluid. 

On March 9th, however, 300 c.c. of urine were 
secreted, followed by 750 c.c. on March loth; 
Vomiting had ceased but the patient was oedema- 
tous and semi-comatose. Subsequentl3^ there was 
little change in the clinical picture; the urinary 
Output was 690 c.c. on March nth, 630 c.c. on 
March 12th, 1,815 o.c. on March 13th, and 2,040 
c.c. on March 14th; but, in spite of the, relative 
diuresis death occurred at 9.0 a.m. on March 13th. 

At autopsy, the kidneys were found to be pale 
and oedematous; histologically there was some 
diffuse cast formation but these did not resemble 
njyohaemoglobin casts. The general histological 
appearance of the kidney was that of an " arterio- 
sclerotic nephrosclerosis with shrinkage and hya^ 
line obliteration of many glomerular tufts, focal 
interstitial fibrosis, and capillarj' dilatation of re- 
maining tufts." 

Symmetrical Cortical -Necrosis of the 
Kidneys. 

Renal failure is the prominent and char- 
acteristic feature of this condition which is 
not peculiar to pregnancy but, nevertheless. 
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is most frequently associated therewith, 
especially when the pregnancy has been 
complicated a pre-eclamptic or eclamp- 
tic toxaemia. 

A coincident accidental haemorrhage 
has been noted in a significant proportion 
of cases. Although alternative theories have 
been put forward, tliere is reason to believe 
that the condition is due to spasm of the 
terminal arterioles of the kidne}^ with resul- 
tant thrombosis and ischaemic necrosis 
leading to the production of a typical zone 
of necrotic cortex vgi3dng in depth, but 
forming a complete covering around the 
kidney. Evidence of stasis is present in the 
arterioles supplying the renal cortex. 

Clinicall}^ the condition is characterized 
by an extreme oliguria passing on to an 
anuria, a transient haematuria in the early 
stages, and a gradualty progressive uraemia 
which often kills the patient in from 6 to 14 
daj's, tlie clinical picture thus resembfing, 
in many ways, thahof a surgical anuria. 

In spite of the rarity of the disease and 
the impossibility of establishing a definite 
diagnosis without biopsy or autops}^ the 
development of the cfinical s)mdrome des- 
cribed m a patient suffering from a severe 
pregnancy toxaemia, especialty if compli- 
cated b}^ an accidental haemorrhage, would 
justify a provisional diagnosis of S3^m- 
metrical cortical necrosis of the kidneys. 

The question naturalfy arises as to 
whether an}' special aetiological significance 
may be attached to the frequently associated 
accidental haemorrhage in view of the evi- 
dence that the latter condition ma}', per se, 
be a cause of subsequent renal failure. The 
kidne}' pathology, both gross and histolog- 
ical however; presents such striking differ- 
ences in the two conditions that a common 
aetiolog}' would seem uniikety. 

The accidental haemorrhage rate is likety 
to be high in anj' series of severe toxaemias 
(such as usualfy precede cortical necrosis of 
the kidneys), and it is probable that the 
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more common retroplacental haemorrhage 
and the occasional case of sj'mmetrical cor- 
tical necrosis are both manifestations of the 
toxic damage to vascular endothelium and 
tlie general vasomotor irritability so char- 
acteristic of the pregnancy toxaemias. 

A point of practical importance is whetlier 
there is a stage in the sequence of events 
leading up to the condition of cortical renal 
necrosis, as seen in the autops}' room, when 
the restoration of normal vasomotor tone 
might lead to the recover}' of renal function 
before the formation of secondary thrombi 
had produced the ischaemic necrosis. 

The experimental work of Rickeri" that 
terminal vascular segments of a tissue 
respond to weak irritation by vasodilata- 
tion and h}'peraemia, to medium irritation 
by vasoconstriction and ischaemia, and 
to strong irritation by proximal vaso- 
constriction and peripheral vasoparalx'sis 
(with resultant thrombosis), suggests that 
Ae formation of actual thrombi may repre- 
sent a comparatively late stage in a process 
initiated by the pregnancy toxaemia which, 

I feel, may be regarded, in these cases, as 
the source of The irritant just as chemical 
irritants (ethylene glycoll) have been 
incriminated in other reported instances of 
cortical necrosis unassociated with preg- 
nancy.' 

Actually, of course, the majority of cases 
do occur as a complication of pregnancy 
toxaemias, and the reason may lie in tlie 
consequent presence of additional factors 
predisposing to intrarenal tlirombosis, viz.' 
a general (and intrarenal) vasomotor 
instability producing a ready -response to 
circulating irritants, toxic damage to vascu- 
lar endothelium and, possibly, an increased 
coagulability of the blood, all tending to 
favour the formation of thrombi. 

It seems wortli attempting to correlate 
Ricker's conception of the 3 stages in the 
pathogenesis of cortical necrosis with the 
clinical course of the disease, thus : 
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Stage I . Renal (cortical) hyperaemia due 
to vasodilatation with increased blo6d 
supply within the kidney but a reduced 
blopd-flow through the glomeruli. The 
latter condition would explain the initial 
oliguria, and the former the transient 
hSematuria. 

Stage 2. Renal (cortical) ischaemia due 
to vasoconstriction. Clinically, this would 
be manifested by a more severe degree of 
urinary suppression, often amounting to an 
anuria, the disappearance of blood from the 
urine and a rise in the blood-nitrogen level. 

Stage 3. Renal (cortical) necrosis^ of 
ischaemic origin following the formation 
of thrombi as described. This would be 
characterized, clinically, by an almost com- 
plete anurid leading to azotaemia, terminal 
uraemic manifestations (these may be 
absent in some cases) and death towards 
the end of the 2nd week. 

If such correlation between the clinical 
and pathological data be accepted, it is clear 
that the possibilities of recovery may exist 
' during the ist and 2nd stages of the develop- 
ment of complete cortical necrosis. The 
irreversible changes characteristic of the 3rd 
stage could, perhaps, be prevented if, dur- 
ing the 2nd stage : 

[а) the arteriolar vasoconstriction could 
be relieved, if only temporarily, in the 
first instance ; and 

(б) some diuretic substance could in- 
crease the excretory capacity of such cort- 
ical tissue as may thus have been relieved of 
its ischaemic condition. 

The case report to be quoted suggests, 
even admitting the possibility of spon- 
taneous recoverj^ that the repeated intra- 
venous administration of hypertonic glu- 
cose solutions maj' act in such a way. 

Dieckmann,' discussing the treatment of 
the oliguria of eclampsia bj^ this method, 
e.vpresses the opinion that the rapidity of 
the diuresis effected by parenteral hjqjer- 


tonic glucose, indicates that the urinary 
suppression is due to arteriolar spasm 
rather than to oedema of the hidney . Exam- 
ination of the capillaries of the nail bed 
during such treatment revealed definite 
improvement in the circulation, including 
the disappearance of beading in some cases. 

That such relief of vasoconstriction may, 
initially, be only - transient unless the 
treatment were repeated, would not neces- 
sarily detract from its value in cortical 
necrosis for the diuresis, which in a favour- 
able case would follow, may so effectively 
rid the blood-stream of irritant toxins that 
the stimulus to a return of the vasospastic 
state would be lacking. (To what extent is 
the fall in blood-pressure of the post- 
eclamptic patient the result of the diuresis 
which so often accompanies recovery?) 
Moreover, there are no great technical diffi- 
culties in repeating the treatment if careful 
selection of veins is exercised. The clinical 
details of the case referred to are as follows : 

Case 7. 

Mrs. V. T. was a primipara, aged 22 years, who, 
prior to her confinement on September 6th, 1942, 
had been treated for pre-eclamptic toxaemia. There 
had not been any accidental haemorrhage. Just 
before the delivery 75 c.c. of urine had been with- 
drawn from the bladder by catheterization but 
there was no further urinary secretion during the 
day (the confinement having taken place at 7.0 
a.m.). The patient was admitted to hospital at 
this stage. 

On September 7th there was complete anuria but 
the patient looked well and stated that she felt 
well. There was no oedema. 

On September 8th 45 c.c. of blood-stained urine 
were obtained by catheterization, making a total of 
120 c.c. of urine secreted in 3 days. 

The blood urea was estimated to be 196 mg. 
per 100 c.c. of blood. Only a cloud of albumin 
was present in the urine. The patient was inclined 
to be drowsy but otherwise seemed well; 500 c.c. 
of 25 per cent glucose solution were given intra- 
venously. 
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On September gtli 390 c.c. of urine were secreted. 
Albumin or blood were not present and microscopic 
examination failed to reveal any casts. 

The blood urea was 20S mg. per 100 c.c. of blood 
and the general condition of the patient was un- 
changed. The blood-pressure readings, which had 
previously shown considerable fluctuation, were 
now consistently within normal limits (120 mm. 
Hg.). A further 1,200 c.c. of 25 per cfint glucose 
solution were given intravenously. 

On September 10th 900 c.c. of urine were secreted 
and, during the next 4 days, the 24 hours’ output 
measmed 1,560 c.c., 2,040 C.c., 1,890 c.c., and 
2,520 c.c. respectively, and continued at a satis- 
factorj- figure thereafter. 

Nevertheless, the blood urea was till 260 mg. per 
100 c.c. of blood on the 7th day after admission, 
147 mg. per 100 c.c. on the 12th day, and 65 mg. 
per 100 c.c. on the 2rst day. 

Clinically, the improvement- in the condition of 
the patient herself began on the 4tli day after 
admission and continued steadily thereafter, 
■preceding at all stages the fall in the blood urea 
estimations. 

Summary. 

1. The subject of renal failure from the 
point of view of tire obstetrician is intro- 
duced by a recapitulation of some relevant 
facts' of renal physiolog}'-'. 

2. The pharmacology of various diuretic 
substances is discussed. 

3. The patlrogenesis, clinical features, 
lines of investigation and methods of treat- 
ment of renal failure as encountered in 
obstetric practice are considered witlr 
especial reference to eclampsia, acute 
glomerulonephritis, renal failure occurring 
as a sequel to transfusion accidents involv- 
ing the Rh factor, as a sequel to concealed 
accidental haemorrhage or following a pro- 
longed and difl&cult labour. 

4. Sj^mmetrical cortical necrosis of the 
kidne3?s is also considered in some detail, 
and certain suggestions are made linking 
pathogenesis, clinical manifestations and 
treatment. 


-/ 

5. Typical case records are quoted illus- 
trating each of these different clinicopatho- 
logical types of renal failure. 


Conclusions. 

It is obvious tliat there are still many gaps 
in our knowledge of the factors involved in 
the development of renal failure complicat- 
ing obstetrical conditions. 

Therapy, however, is becoming more 
rational as evidence accumulates of the 
underljnng pathology and biochemistry^ of 
the various clinical ty^pes of renal failure. 

Further development may be e.vpected in 
tliis field of investigation. 
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It is unfortunate that a minimal weight 
standard for viable premature infants was 
not adopted concurrently with the maximal 
weight standard of 5^ pounds (2I kilo- 
grams) . The weight range of viable prema- 
ture infants would thus have been exactly 
defined and a scientific basis provided for 
statistics relating to them. McNeil,' in a 
Finlayson illemorial Lecture, drew atten- 
tion to the desirability of adopting a 
minimal weight standard of viability, and 
pointed out that the absence of a universal 
minimal standard makes the comparison 
of figures relating to the frequency and 
mortality of premature infants almost 
valueless. The rectification of this omis- 
sion is overdue and a minimal weight 
standard is proposed in this paper. The 
suggested standard has been formulated 
by comparing the estimated period of gesta- 
tion with the birth- weight in a large number 
of premature infants, and finding the aver- 
age weight of infants with an estimated 
gestation period of 28 weeks — the age at 
which the foetus is generally presumed to 
become viable. 

A weight standard of \nability of 1,000 g. 
(2 pounds, 3.2 ounces) has been adopted 
by some workers, particularty in the 
United States, while others regard infants 
of less than 1,500 g. (3 pounds, 4.8 ounces) 
as non-viable. Various weight standards 
between these two extremes are also in 
use. 


The Maximal Weight Standard of 5I 

Pounds. 

This upper-weight standard of prema- 
turity, which was not officially adopted in 
the EngHsh-speaking countries until the 
later year of 1930, has been advocated and 
used by various authorities for many years. 
Ylppo," in his classical treatise on prema- 
turity, defined as premature those infants 
vdth a birth-weight under 2,500 g. : he 
advocated, on both clinical and statistical 
grounds, the universal adoption of this 
standard as the most desirable arbitrarj' 
dividing-line between mature and prema- 
ture infants. Ylppo’s work had great in- 
fluence on the European Continent, where 
the standard of 2,500 g. or less soon became 
general. This standard was also used by 
numerous workers in the United States 
prior to its official adoption by the Ameri- 
can Academy of Pediatrics in 1935. The 
Academy defined prematurity in the 
following terms : "For statistical purposes 
and comparison of results of care, a uni- 
form standard for diagnosis of prematurity 
is important. A premature infant is one 
who weighs 2,500 g. or less at birth (not on 
admission) regardless of the period of ges- 
tation. All liveborn premature infant^ 
should be included, e^udence of life being 
heart-beating or breathing.''" 

In Great Britain an incomplete period 
of gestation continued to be the criterion of 
prematurity until 1938, when a joint 
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committee of the Royal College of Phy- 
sicians of London and the Royal College 
of Obstetricians and Gynaecologists was 
appointed to recommend a more suitable 
definition of prematurity. The committee 
adopted the following standard : ‘ ' That 
in conformity with the standard in inter- 
national use an infant whose birth-weight 
is 5I pounds (approximately 2,500 g.) or 
less should be considered, for the purpose 
of comparison of records, as either im- 
mature or prematurely born, according as 
the estimated peri9d of gestation is full-time 
or less.”'* The reservations in the latter 
part of this definition bear the imprint of 
compromise and seem unnecessarily to im- 
pair its clarity; they have been ignored in 
practice and the more precise American 
standard, which states that "a premature 
infant is one who weighs 2,500 g. or less at 
birth regardless of the period of gestation,” 
has been generally adopted in this country. 


premature weigh 6 to 7 pounds or more; 
(c) The frequency Avith which infants 
judged to be mature weigh 5^ pounds or 
less. The weight of 5I pounds (2,500 g.) is 
the most suitable arbitrary dividing-line 
between mature and premature infants for 
two main reasons: (a) Because infants 
below this weight require special nursing 
care and special feeding methods. ~{b) 
Because 5! pounds corresponds exactly 
with 2I kg., an essential correspondence 
behveen the avoirdupois and metric sys- 
tems which cannot be obtained in round 
figures at any other point in the neighbour- 
hood of 5 to 6 pounds. 

Relaiion of Bh’th-W eight and Estimated 
Period of Gestation in 1,041 Livehorn 
Premaiure hifants (Twins Excluded). 
This is shown in tabular form (Table I) 
and graphically (Fig. 1). Twin infants 
totalling 252 have been excluded because 


Table i. ' ' • 

^ Relation of Birth-weight and Estimated Period of Gestation in 1,041 Liveborn Premature Infants 

{Twins Excluded). 





Weight in pounds 




to 5 

5*04^ 

4yito4 4 tosy< 3/2 to 3 Stoayi 

zyf to 2 

2 to xyi 

No. of infants 

423 

207 

146 90 75. 44 

34 

22 ^ 

Period of gestation 
(average in weeks) 

37-6 

35-9 

35-0 33-0 31-6 28.9 

27.7 

26.4 


The introduction of this maximal weight 
standard of prematurity has proved to be 
of great value for statistical purposes. Both 
obstetricians and paediatricians have found 
it much more satisfactory 'than an estima- 
ted incomplete period of gestation, which 
had always been the criterion of prematur- 
ity up to that time. The principal draw- 
backs of- the old definition are («) The 
frequent uncertainty regarding the date of 
onset of the last menstrual period; (6) The 
frequency vdth which infants judged to be 


the average period of gestation is greater 
in twin infants than in single infants of a 
corresponding weight. This fact neces- 
sitates their exclusion in determining the 
normal relation between the birth-weight 
and the period of gestation, because the 
proportion of bvin infants differs in each 
weight group. Stillborn and deadborn pre- 
mature infants have also been excluded 
from this calculation because, in their case, 
the relation of the weight and the foetal age 
is very variable owing to the frequency of 
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Fig. I. 

Relation of birth-weight and estimated period of gestation in 1,041 livebom 
premature infants (twins excluded). 


gross congenital defects and intra-uterine 
death. It will be observed that the 44 
infants in the 3 to 25 pounds weight group 
averaged 28. 9 weeks gestation and the 34 
infants in the 2i to 2 pounds group aver- 
aged 27.7 weeks gestation. The lower- 
weight limit of viabilit}'' would appear, 
therefore, to lie between 3 pounds and 2 
pounds. There is an important reason why 
the average weight of infants of 28 weeks 
gestation cannot be accuratel}' calculated 
from hospital records. It is dependent on 
the general practice of regarding many 
infants who have a gestation period of 26 
to 28 weeks as \uable, and recording them 
as being over 28 weeks gestation so that the 
mother will receive her maternity benefit. 
Such a practice would seem quite justifi- 
able, for the duration of gestation is only 


an approximate estimation and it is cer- 
tainly right that the mother should receive 
the benefit of any doubt in borderline cases. 
From the statistical point of \aew, however, 
this practice vitiates the figures relating to 
the lower weight groups of premature 
infants, as a considerable number of pre- 
\aable infants are notified as viable. The 
conclusion must be drawn, therefore, that 
the figure of 28.9 weeks exceeds the actual 
period of gestation in the 3 to 2I pounds 
group and that the average weight of 
infants of 28 weeks gestation probabh’ lies 
somewhere between 3 and 2 1 pounds. 

The Proposed Minimal Weight Standard. 

The weight of 2f pounds (2 pound=, 12 
oimces), ■which corresponds exacth’ with 
i] kg. (r,250 g.), would appear, in vv-v. 
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of the evidence presented in this paper, to 
be the most desirable minimal arbitrary 
weight standard for premature infants. 

The reasons for selecting this figure are 
as follows ; 

(1) The average weight of infants of 28 
weeks gestation appears to lie between 
3 and 2I pounds. 

(2) The weight of 2f pounds avoirdupois 
corresponds exactly with the weight of ij 
kg. (1,250 g.) in the metric system — a cor- 
respondence in relatively round figures 
which cannot be obtained at any other point 
in the neighbourhood of 3 to 2j pounds, 

(3) The minimal figures of 2| pounds 
and I? kg. are exactly half the maximal 
figures of 5| pounds and 2i kg. respect- 
ively, a fact which makes them easy to 
remember as the maximal figures are now 
in general use. 


years period 1938 to 1943 — an incidence of 
7.9 pre-viable liveborn infants per 1,000 
live-births. The total number of mature, 
premature and pre-viable liveborn infants 
in the 6-years period is given in Table II, 
also the incidence in each group. 

Survival of Pre-viable Infants. -Only 4 
of the 1 18 pre-viable infants survived — a 
death-rate of 966 per 1,000. Three of these 
survivors were twins, who have a better 
chance of survival than single infants of a 
corresponding weight. This is a very low 
sur\dval-rate but various authorities"- ‘ 
have demonstrated thatmuch better figures 
are attainable. Nevertheless, even in the 
most ideal circumstances, the death-rate 
in infants with a birth-weight of less than 
2 pounds, 12 ounces will always be very 
high. A comparison of the death-rate in 


Table II. 

The Incidence of Mature, Premature and Pre-viable Livebirths in a Total of 14,923 
Livebirths at the Simpson Memorial Maternity Pavilion, Royal Infirmary, Edinburgh, 
in the 6 -Years Period, 1938 to 1943. 

Infant Categorj-, 



Mature 

Premature 

Pre-viable 


Over pounds 

5)4 to z-yf pounds 
inclusive 

Under 2)4 pounds 

Number of infants 

• •• 13,519 

1,286 

118 

Incidence per 1,000 

905-9 

86.2 

7-9 


Liveborn Pre-viable Infants {under 2% 
paunds weight). The adoption of the pro- 
posed arbitrary minimal weight standard 
of 2? pounds would necessitate the pro- 
vision of a separate category for liveborn 
infants weighing under 2f pounds. The 
term pre-viable, which is sometimes used 
in the case of verj? small premature infants, 
would suitablj' describe this category. 

A total of 118 pre-viable (under 2f 
pounds) liveborn infants were born in the 
Simpson Memorial Maternity Pavilion, 
Royal Infirmar3L Edinburgh, in the six- 


each pound weight group between 4 
pounds and 2 pounds shows a steep rise in 
the 3 to pounds group, the one which is 
bisected by the proposed minimal weight 
standard of 2J pounds (Table III, Fig. 2). 
Subdivision of this group into a viable half 
(3 to 2f pounds) and into a pre-viable half 
(2} to 2I pounds) shows (Table IV) that the 
chances of survival are much poorer in the 
pre-viable half, a fact which emphasizes 
the appropriateness of the proposed 2f 
pounds minimal weight standard for viable 
premature infants. 
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lABLE lU. 


The Nnviber of Infaitis atid the Death-rate in each Half-pound Weight 
Group Between 4 pounds and 2 pounds. 

Weight group 

4'to3J^ pounds 3»4to3pounds 3to2j^ pounds 2 i 4 toapounds 


Number of infants 
Number of surr-iving infants 
Death-rate per 1,000 
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Table IV. 

The Number of Infants and the Death-rate in the Viable half (3 to 2^ founds) 
and in the Pre-viable half to 1% pounds) of the 3 to 2j4 pounds Weight 

Group. 




Weight group 

3 to 2^ pounds 
(Viable) 

2^ to 2yi pounds 
(Pre-viable) 

Number of infants 

40 


28 

Number of surviving infants ... 

6 


2 

Death-rate per 1,000 

8^.0 

' 

928.6 


gory of pre-viabie stillborn foetuses which 
are commonly termed miscarriages. The 
effect of this change of definition in the 
6-years period at the Simpson Maternity 
Pavilion, referred to above, is shown in 
Table V. This table shows that 139 (27 per 


in accordance with the universally acknow- 
ledged fact that the average weight of still- 
born infants is considerably less than the 
average weight of 'liveborn infants at a 
corresponding period of gestation. The 
principal causes of the lower average 


Table V. 

The Effect of the 2% pounds Minimal Standard on. the Classification of 1,108 
Infants Classified as Stillbirths at the Simpson Maternity Pavthon, Royal 
Infirmary, Edinburgh, in the 6 -years Period, 1938 to 1943. 




Premature 

Pre-viable 



SYi to 2^ pounds 

■ (Miscarriage) 


Mature 

inclusive 

Under 2^. pounds 

Number of infants 

588 

381 

139 

Incidence per i,ooo 

530A 

343-9 

, r25-5 


cent) foetuses classified as premature still- 
births by the 5J pound-28 weeks standard 
(the current definition of prematurity) 
would be classified as miscarriages by the 
5I pound-2f pound standard (the proposed 
new definition of prematurity) . This figure 
of 27 per cent is much higher than the 
figure of 8.4 per cent which is the propor- 
tion of liveborn infants transferred to the 
pre-viable category by the substitution of 
the proposed new definition for the current 
definition. The great difference in the pro- 
portion of liveborn and stillborn infants 
who would be classified as pre-viable in- 
stead of viable, according to the proposed 
minimal weight standard of pounds, is 


weight of stillborn infants at a correspond- 
ing period of gestation are the common 
occurrence of gross congenital malforma- 
tions such as anencephaly and of intra- 
uterine death occurring somevi'eeks before 
birth. 

The considerable reduction in the num- 
ber of stillbirths which would follow the 
adoption of the 2f pounds standard would 
appear to be desirable, because a large 
proportion of the foetuses which would fall 
into the pre-viable (miscarriage) group 
Ivould show either gross congenital mal- 
formations or maceration following intra- 
uterine death. - Forty (29 per cent) of the 
139 foetuses which would be classified as 
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miscarriages by the 2f pounds standard, 
instead of stillbirths bj'^ tlie current stan- 
dard, showed gross congenital malforma- 
tions; anencephaly accounted for 32. 
x\ccurate figures relating to intra-uterine 
death cannot be given but at least 20 per 
cent would probably fall into this category'. 
Thirt5^-nine (28 per cent) of the 139 foetuses 
affected bj^ the change of standard weighed 
less than 2 pounds at birth. 

Summary, 

The desirabilitj? of adopting, for statisti- 
cal purposes, an arbitrarj? minimal weight 
standard for viable premature infants has 
been discussed. 

Minimal weight standards in use vaiy 
between 1,000 g. and 1,500 g. 

The evolution of the international maxi- 
mal standard of 5^ pounds or less has been 
traced. It apparently originated on the 
European Continent. 

The relation of the birth-weight and the 
estimated period of gestation in 1,041 live- 
born premature infants (twins excluded) 
has been investigated. The average weight 
of infants of 28 weeks gestation appears to 
be between 3 and 25 pounds. 

A minimal arbitrary weight standard for 
premature infants of 2 pounds 12 ounces 
(1,250 g.) has been proposed for the follow- 
ing reasons; (a) The average weight of 
infants of 28 weeks gestation appears to 
be about 2| pounds, (b) The weight of 
2j pounds avoirdupois corresponds to the 
-weight of ij kg. (1,250 g.) in the metric 
system. This correspondence in round 
figures is an essential condition of an inter- 
national standard, (c) The minimal weight 
of 2f pounds is exactty half of the maximal 
weightof 5^ pounds, a fact which simplifies 
the definition of the weight range of pre- 
maturity. 

The term '' pre-viable ” has been pro- 
posed for the separate categorj' of liveborn 
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premature infants with a birth-weight of 
less than 2I pounds. 

A total of 118 pre-viable infants were 
bom in a 6-years period at the Simpson 
j\Iaternity Hospital— an incidence of 7.9 
per 1,000 live-births. Only 4 survived— a 
death-rate of 966 per 1,000. Better figures 
are attainable, but the mortality of infants 
weighing less than 2f pounds at birth will 
always be verj^ high. 

The effect of the 2f pounds minimal 
standard on the classification of stillbirths 
has been discussed- In the 6-years period 
reviewed 27 per cent (139) of the premature 
foetuses classified as stillbirths (55 pounds 
— 28 weeks’ gestation standard) weighed 
less than 2f pounds and would be classified 
as pre-viable (miscarriages) according to 
the proposed new definition. 

A much larger proportion of stillborn 
infants of 5} pounds or less (27 per cent) 
than of liveborn infants of 5I pounds or 
less (8.4 per cent) would be excluded from 
the category of viable premature infants 
by the lower limit of 2f pounds than by the 
current lower limit of an estimated gestation 
period of 28 weeks. This would seem desir- 
able as about half of the excluded stillborn 
foetuses in the period under review were 
cases of gross congenital malformation 
or of maceration following intra-uterine 
death. 
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The Value of the Rhesus Test in Obstetrics 

BY 

C. V. Harrison, M.D., B.S., B.Sc., and Evelyn C. Meacock. 
{From the Department of Pathology^ University of Liverpool.) 


In 1940, Landsteiner and Wiener^ demon- 
strated the presence of the Rh factor in the 
red cells of 85 per cent of human beings. 
Following this, Wiener and Peters,^ and 
Wiener^' ^ showed that certain individuals, 
whose red cells lacked this factor (Rh nega- 
tive), were capable of producing an Rh 
antibody which would agglutinate the red 
cells of Rh positive persons. This produc- 
tion of Rh antibody could result from 
stimulation by either a previous transfusion 
with Rh positive blood or, in the case of 
women, by bearing an Rh positive child. 
Following this, Levine, Katzin and Burn- 
ham* suggested that erythroblastosis foe- 
talis, or as it is better called "haemolytic 
disease of the newborn," was due to the 
haemolysis of the infant's red cells by Rh 
antibody. According to their hypothesis, 
an Rh negative woman with an Rh posi- 
tive husband and carrying an Rh positive 
foetus might become immunized by her 
infant’s red cells and produce an Rh anti- 
body which passed back through the plac- 
enta and caused haemolysis of the infant’s 
red cells. This hypothesis has been amply 
confirmed by subsequent workers (Boor- 
man, Dodd and Mollison,® Race, Taylor, 
Cappell and McFarlane.^ Boorman, Dodd 
and Mollison,® Kariher and Spindler,® 
Potter, Da\ddsohn and Crunden“). Fur- 
ther recent work has shown that there are 
at least 7 Rh genes (Race, Taylor, Cappell 
and McFarlane”) with 28 possible geno- 
types, and that in order to produce Rh 
antibody, a mother need not necessarily be 


Rh negative (McCall, Race and Taylop-). 
Taylor and Race^* have also shown that 
the likelihood of a child suffering from 
erythroblastosis foetalis is considerably 
greater if the father is a homzygous Rh 
positive (genotype Rh Rh) than if -he is 
heterozygous (genotype Rh rh). 

Boorman and Dodd^* have shown that 
the Rh factor is present not only in the 
red cells but also in body fluids and in the 
cells of a number of tissues. This finding 
raises the possibility that Rh antibody 
might react with tissue cells and produce 
other effects than those of recognizable 
haemolytic disease. In this connexion it is 
interesting- to note that Javert** has found 
evidence of congenital abnormalities in 22 
per cent of his cases of haemolytic disease 
of the newborn, though it should be noted 
that they were practically all instances of 
very minor abnormalities. Apart from this 
there is the possibility of other effects being 
produced in both mother and foetus by 
Rh antibodies, as for example repeated 
-stillbirths, repeated abortions and pos- 
sibly even toxaemias of pregnancy, since 
Javert'* has noted an association between* 
eclampsia arid hydrops foetalis. 

During the past 18 months we have in- 
vestigated the Rh reactions of 280 selected 
obstetrical cases. These were ^ent to us by 
our clinical colleagues either because they 
considered that the infants were suffering 
from haemolytic disease of the newborn or 
because they suspected that the Rh factor 
might be the cause of other obstetric mis- 
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haps of the t}^es mentioned above. In 
brief, our results have confirmed tliose of 
otiier workers with regard to haemolytic 
disease of tlie newborn and we put forward 
e\’idence to support the existence of a 4th 
variant of this disease. We have failed to 
show a connexion between the Rh factor 
and aii}^ otlier condition and we publish 
tliese negative results in tlie hope of saving 
unnecessarj'’ investigations. 

Technique. Whenever possible we have 
obtained sterile samples of whole, coagu- 
lated blood. From this, both cells and 
serum can be obtained and we have found 
that the red cells are better preserved this 
way especially when there is an)' delay, as 
in posted specimens. If possible we have 
left the whole specimen in the refrigerator 
at 2-4°C. over night and decanted the 
serum cold next morning in order to get 
rid of any possible cold agglutinins. The 
test has been done according to the tech- 
nique of Boorman, Dodd and MoUison.' At 
the beginning, before the' various Rh geno- 
types were recognized, we relied on using 
several Rh antisera to detect Rh positive 
red blood cells. Later we were able to 
use sera containing known Rh antibodies 
(p, pi, and p=). This is necessai)' because 
Rh positive red blood cells of certain geno- 
types do not agglutinate with the common 
antibody (p), and, if this antibody 
alone is used, will be wrongly diagnosed 
as Rh negative. The serum was tested for 
antibody in all cases irrespective of the Rh 
group of the cells because it has been shown 
that Rh antibody may occur in an Rh posi- 
tive individual (McCall, Race and Taylor’") 
and we have in fact encountered 5 such 
cases, 3 of them in this series. In testing 
for the presence of Rh antibody in the 
patient’s serum it is necessai)' to use a 
series of Rh positive red blood cells of 
known genotype, otherwise certain of the 
rarer antibodies (pi, or p^) may be 
missed. It is also' necessar)' to test the un- 


37 

known serum against known Rh negative 
cells firstly as a control and secondly 
because both Levine, Javert and Katzin’® 
and McCall, Race and Taylor’" have dis- 
covered sera which agglutinate such cells. 

Results. Our findings in this series of 
280 cases are summarized in Table 1 . 


Table I. 

Dislnbutioi! of Rh Groups Amoug 2S0 Cases. 




With Rh 

Without Rh 


No. 

antibody 

antibody 

Rh + 

196 

3 

193 

Rh - 

84 

58 

26 

Totals 

280 

61 

219 


Of the whole series 196 were Rh positi\’e 
and 84 Rh negative. Rh antibody was 
demonstrated in 61 cases (Table II). Of 
these 53 were clinically recognizable ex- 
amples of haemolytic disease of the new- 
born; the remaining 8 cases were atypical 
and will be discussed in detail later. 


Table H. 

Distribution of Cases loith Demonstrable Rh 
Antibody. 


Form of haemolytic 
disease of the nei^born 

Rh- 

Rh- 

Total 

Hj'drops foetalis 

8 

0 

S 

Icterus gravis ... 

27 

0 

27 

Haemoljttic anaemia 

16 

2 

iS 

Other cases . , 

7 

r 



In this series w'e have not encountered 
examples of Rh antibod)' associa e 
L a healthy baby, nor of clinical 
ic disease of the newborn in e a -c 
Rh antibod)' though both 
served by other worker. (Boonnan, 
dd andM'ollison^ the 

ter cases being " 

•p anti A. or anti B. agglutinin. _ 

•! be noted that in tins sc-rres n e 

ioiterad 


mntereu i - , 

contained Rh antibody. All 
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longed to the rarer Rh positive genotypes 
(RhiRhi, Rh"rh, and Rh'rh) and their 
sera agglutinated the cells of certain Rh 
positive genotypes other than those to 
which they belonged. These cases illustrate 
the importance of a complete examination 
of both cells and sera in all cases in which 
Rh investigation is undertaken. 

In 2 cases of hydrops we had the oppor- 
tunity of testing the serum for antibody at 
intervals during pregnancy. 

Case i. 

Mrs. S., aged 27 years. Group O. Rh negative. 

ist and and children normal. 3rd child died of 
icterus gravis. 4th child died in utero. Bom 
macerated at 38 weeks. 5th child hydrops foetalis, 
delivered at 33 weeks. 6th child hydrops foetalis, 
delivered at 29 weeks. 

Blood examined during the 7th pregnancy at 
17th and 20th weeks and on the 8th day after 
delivery of a foetus with hydrops. The results are 
as follows. 


Rh Antibody Titre During Pregnancy in Case 1. 


Time | 

17 th 

20th 

36th 

8th day 

week 

week 

week 

puerperium 

Antibody 

titre 

1/16 

Nil 

Delivered 

1/512 


Case 2. 

Mrs. M., aged 19 years. Group O. Rh negative. 

ist baby icterus gravis, transfused with Rh 
negative blood and recovered. 2nd baby stillborn 
with hydrops. 

Blood tested twice during the ist puerperium 
and at intervals during the 2nd pregnancy and 
puerperium. The results are as follows. 


The interest of these 2 cases lies in the 
diminution of antibody during the latter 
part of pregnancy. We believe that it is evi-, 
dence that in cases of haemolytic disease 
of the newborn the antibody is absorbed 
and used up by the foetus and that the 
actual quantity used is not sufficient to alter 
the titre of circulating antibody until the 
foetus reaches a certain size, apparently 
some time about the 20th week. If this 
is true then this diminution of antibody 
titre has prognostic significance. The mere 
finding of antibody during pregnancy does 
not prove that the foetus will necessarily 
suffer from haemolytic disease of the new- 
born, firstly, because the antibody may be 
residual from a previous pregnancy and 
the foetus may be Rh negative and there- 
fore not affected, and secondly, because on 
rare occasions it has, been observed that an 
Rh negative mother with Rh antibody 
(observed during the puerperium) may 
have an Rh positive baby which does not 
show any signs of haemolytic disease of the 
newborn. (Boorman, Dodd and Mollison.') 
If, as we suppose, the diminution of anti- 
body indicates its absorption by the foetus, 
then it presumably indicates that the baby 
will show haemolytic disease of the' new- 
born. 

In Table II we draw attention to the fact 
that in addition to the 53- cases of classical 
haemolytic disease of the newborn demon- 
strable Rh antibody had been found in 8 
other cases. In all 8 the foetus died in 
lifero at or shortly before term and was 
usually born macerated. Certain workers' 


Rh antibody Titre during pregnancy in Case 2. 


ist pregnancy 


2nd 


pregnancy 


Time ^ Puerperium 5 16 20 24 30 33 34 14th day 

I 4th day i8th day weeks weeks weeks weeks- weeks weeks weeks puerperium 

Antibody 

titre 1/64 1/512 ' 1/512 1/512 1/32 1/32 • 1/32 1/32 1/32 1/1024 
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(Javert,'’- '■ Henderson/"- *'•’) have sug- 
gested tliat there is a 4th variant of haemo- 
lytic disease of tlie newborn which takes 
this form and in which although, due to 
maceration, an excessive erj'thropoiesis 
cannot usually be demonstrated, there are 
signs of damage to tlie lii^er mth fibrosis. 
Our findings strongly support this view and 
■^^'e would urge that the clinical entity 
‘'haemolytic disease of the newborn” 
should in future be used to cover this 4th 
variant of its manifestations. 

The histories of our 8 cases, which are 
summarized in Table III, were briefly as 
follows : 
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stUlbirth. 6th stillbirth premature. 7th stillbirth 
full-time. 8th stillbirth full-time. 9th stillbirth full- 
time. loth stillbirth premature, nth stillbirth 
macerated. 12th pregnancy, tested at eSth wee.k 
of pregnancy. Group O. Rh negative, antibody 
present. Unfortunately we were unable to retest 
the blood. Patient delivered of a macerated foetus. 

C.\SE 3. (O.B., 27 years.) 

1st pregnancy deli^-ered at 3 weeks post mature- 
stillbirth (cause unknown). 2nd pregnancy, full- 
time, stillbirth (cause unknown). 3rd pregnancy, 
tested at 33rd week. Group A,. Rh negative, anti- 
body titre I / 24. 

34th week foetal movements ceased. 36th ^veek 
delivered of a stillborn macerated foetus. Retested 
I week later, antibody titre 1/512. 


Table HI. 


Case 

Ago 

Group 

Antibody 

Pregnancies 

I 

2 

3 

4 

5 

0 

I 

28 

A. Rh- 

+ 

1 ^ 

SB 

SB 

lUD 



2 

42 

0 . Rh- 

4- 

1 (i) SB 

(2) N 

(3) Twins N 

(4) N 

( 5 ) SB 

(6) SB 





1 ( 7 ) SB 

(8) SB 

(9) SB 

(10) SB 

(II) lUD 

(12) lUD 

3 

27 

A.,Rh- 

+ 

! SB 

SB 

lUD 




4 

33 

0 . Rh- 

+ 

Misc. 

NT) 

NT) 

NT) 

IG 

lUD 

5 

28 

0 . Rh- 

4- 

N 

ND 

rUD 




6 

? 

0 . Rh- 

4- 

N 

N 

lUD 




7 

35 

0 . Rh- 

+ 

N 

IG 

lUD 




8 

27 

A. Rh-f- 

4 - 

N 

N 

IG 

lUD 




N=NonnaI infant. SB=Stinfairth. IUD= Intrauterine death with macerated foetus. 
ND= Neonatal death. IG= Icterus graHs. 


Case i. (C.B., 28 3-ears.) 
ist child normal. Group A. Rh positive. 2nd 
child stillbirth (cause uncertain). 3rd child still- 
birth (cause uncertain). 

First tested at 8th week of 4th pregnane}-. Group 
A. Rh negative, - antibod}’ titre i/r6. Retested 
i6th week of pregnanc}', antibody titre 1/32. 
Retested 34th week of pregnane}-, antibody titre 
1/2. Foetal movements ceased at 36th week. Re- 
tested at 37th week, titre i / 16. Delivered at 37th 
week, of a macerated foetus. Retested during puer- 
perium antibody titre r/i6. 

Case 2. (R.C., 42 years.) 
ist child full-time stillbirth, and child normal. 
3rd twins normal. 4tlj child normal. 5th full-time 


Case 4. (Mrs. I., 33 years.) 

1st pregnancy, miscarriage at 20th weei:. 2nd 
pregnancy, normal delivery. Neonatal death at 
2nd day (cause unknown). 3rd pregnancy, J.-iliour 
induced at 2Sth week. Neonatal death (caus-- 
unknown). 4th pregnancy, labour induced at cSth 
week. Neonatal death (cause unknown). 3th 
pregnancy, labour induced at 32nd week, child 
showed icterus gravis but recovered fb- fore the 
discover}' of the Rh factor). 6th pregnancy, bloo-i 
tested at 20th week. Group O. Rh mc-.ti’.e -In 
antibody not demonstrated 

Retested at 30th week, antibody present in n- .t 
serum only. 3bth week delivered of a m.c-r'-.-'-d 
foetus. 
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Case 5. (Mrs. R., 28 years.) 

ist pregnancy, normal child. 2nd pregnancy, 
neonatal death (probably haemorrhagic disease of 
newborn). 3rd pregnancy, blopd tested at 26th 
week. Group O. Rh negative. Antibody titre i / 128. 

Delivered at 36th week of a macerated foetus. 

Retested 6 weeks after delivery. Antibody titre 
1 / 32 - 

Case 6. (Mrs. R.) 

ist pregnancy, normal child. 2nd pregnancy, 
normal child. 3rd pregnancy, delivered of a 
macerated foetus. 

Blood tested at loth day of puerperium. Group O. 
Rh negative, antibody titre 1/4. 

Case 7. (H.S., 35 years.) 

1st pregnancy, normal child, gnd pregnancy, 
cfih'd died of icterus gravis, jrrf pregnancy, intra- 
uterine death at 29th week. 

Blood tested at 19th day of puerperium. Group O. 
Rh negative, antibody 1/128, 

Case 8. (E.F., 27 years.) 

1st pregnancy, normal child. 2nd pregnancy, 
normal child. (Group A. Rh positive). 3rd preg- 
nancy child died icterus gravis. 4th pregnancy, 
blood tested at 33rd week. Group A,, Rh positive 
genotype either Rh" rh or Rh" Rh" Rh antibody 
titre 1/2. Retested 36th week, antibody titre 
1/4,000. Delivered 38th week of a macerated 
foetus. Retested 14th day of puerperium (about 
18 days after death of foetus), titre i /64. 

It will be seen that in cases 4, 7 and 8 
there was a history of haemolytic disease 
of the newborn in previous infants which, 
in view of the strong tendency of this dis- 
ease to recur in each pregnancy, is evidence 
in favour of these cases being variants of 
haemolytic disease of the newborn. This 
view is also supported by a study of the 
antibody titres in 2 cases. In Case i it will 
be noted that the titre fell during the latter 
half of pregnancy and rose again after the 
death of the foetus, while in case ’3, the titre 
rose after deliverjc 

' If , as we believe, the low titre during the 
latter part of pregna.ncy indicated an ab- 


sorption of antibody by the foetus, then it 
seems reasonable to suppose that the death 
of the foetus was associated with this ab- 
sorption of antibody and that therefore the 
death was due to a form of haemolytic dis- 
ease of the newborn. 

Apart from these 61 cases of definite and 
supposed haemolytic disease of the new- 
born there were 10 cases of neonatal jaun- 
dice in which we were unable to demon- 
strate Rh antibody. In none of these cases 
was the clinical picture diagnostic of 
haemolytic disease of the newborn nor was 
there a significant degree of anaemia. We 
believe that they were cases of physiologi- 
cal jaundice. 

In the remaining 20g cases in which 
Rh antibody was not demonstrable, the 
patients gave histories of a variety, of ob- 
stetric mishaps, the 6 main ones being 
repeated abortions, unexplained stillbirths, 
unexplained neonatal deaths, congenital 
abnormalities, haemorrhagic disease of the 
newborn and toxaemias of pregnancy. It 
is difficult to classify these cases fully 
because many patients give a history of 
more than one condition but the number of 
patients giving a history of each condition 
was as follows : 

1. Repeated abortions (up to 8 times) 112 cases 

2. Unexplained stillbirths 103 cases 

3. Unexplained neonatal deaths. ... 47 cases 

4. Congenital abnormalities 20 cases 

5. Haemorrhagic disease of the 

newborn 4 cases 

6. Toxaemias of pregnancy 16 cases 

Df these 209 cases, 26 (12.4 per cent) were 
Rh negative and 183 (87.6 per cent) were 
Rh positive. These figures are in fairly 
close agreement with Landsteiner and 
Wiener's^ figures of 15 per cent and 85 per 
cent respectively for the general popula- 
tion. In all cases the serum was tested for 
Rh antibody irrespective of the Rh group 
of the cells and in the vast majority of cases 
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the tests were carried out at a time when 
antibod}', if present, could be expected to 
be at about its maximum. 

In our series a histor}' of repeated abor- 
tions was tlie commonest reason for asking 
for an Rlr investigation; the supposition 
being that if Rh antibod}' can cause deatli 
of the foetus at or near term it may also 
cause miscarriage at an earlier stage. In 
fact our evidence is all to the contrary. In 
no single instance did we find any Rh anti- 
body present and we feel that a series of 
over 100 cases is sufficient to give this 
result reasonable significance. Further- 
more, if there were any connexion between 
tire Rh factor and repeated abortions one 
"would expect to find a history of the latter 
In tire true cases of haemolytic disease of 
the newborn : in fact among our 6i cases, 
6 only had a histor}' of one abortion each. 

Unexplained stfilbirths was the other 
common reason for asking for an Rh in- 
vestigation. Here the problem of deciding 
whether such an investigation would be of 
^'alue is more difficult. Haemolytic disease 
of the newborn can cause stillbirths by 
hydrops or, as we have shown, by causing 
intrauterine death of the foetus. In these 
cases the investigation will almost certainly 
show the presence of Rh antibody and con- 
firm the diagnosis and in the latter type of 
case is likely to be especially helpful in 
forming a prognosis. Apart from tlrese 2 
types of case however we have found no 
evidence of any connexion between the Rh 
factor and stillbirths. 

Forty-seven of our cases gave a histor}' 
of unexplained neonatal deaths. These 
were cases in which death could not be 
attributed to either icterus gravis or haemo- 
lytic anaemia on clinical grounds but in 
which it was thought possible that the Rh 
factor might have been responsible in some 
other way. In none of these patients Avere 
we able to find any eridence of Rh anti- 
body. 
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In the group of congenital abnormalities 
we had 20 patients, 5 of whom had given 
birth to 2 affected infants, that is 25 ab- 
normal infants in all. The lesions were as 


follows ; 

Anencephaly 12 ca^ts 

Spinabifida . 6 cases 

Hydrocephalus 2 cases 

Imperforate anus i case 

Cleft palate and harelip 1 case 

Hare hp . . . . i case 

Atresia of the duodenum 1 case 

Unknonn . r case 


25 cases 


It will be seen that the lesions are nearly 
aU major ones and it seems reasonable to 
assume that if the Rh factor were respon- 
sible, we should have encountered Rh anti- 
body in at least some of the cases or that 
we should have found a high percentage 
of Rh, negative mothers. Actually only 3 
out of the 20 mothers were Rh negative 
(15 per cent) and none showed any anti- 
body. 

Of the remaining patients there were 4 
with a histoty of irifants suffering from 
haemorrhagic disease of the newborn and 
16 with a history' of toxaemia of pregnancy. 
None of these patients showed any demon- 
strable Rh antibody. It should be noted in 
this connexion that Javert” states that 
infants suffering from haemolytic disease 
of the newborn may bleed spontaneously 
but he makes a clear distinction betiveen 
tins and true haemorrhagic disease. 

SUADfARY. 

r. The Rh reactions of a series ol 280 
selected obstetrical cases are reported. 

2. The results confirm those of prcA’iou^' 
workers in cases of hydrops foetali-, 
icterus gravis and haemolytic anaemia. 

3. In 3 cases lire titre of Rh antibody 
was tested during pregnancy and vas 
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found to fall after about the 20th week: 
it is suggested that this is due to its absorp- 
tion by the foetus and is a bad prognostic 
sign. 

4. Rh antibody has been demonstrated 
in cases of death in ntero (with expulsion 
of a macerated foetus) : this confirms the 
belief of Henderson. and Javert that this is 
a 4th manifestation of haemotytic disease 
of the newborn. 

5. We have not found evidence to sug- 
gest there is any connexion between the Rh 
factor and any of the following : repeated 
abortions, congenital abnormalities, hae- 
morrhagic disease of the newborn, toxae- 
mias of pregnancy, and also repeated 
stilYbirths and neonatal deaths other than 
those due to the 4 variants of haemolytic 
disease of the newborn. 

Wc are greatly indebted to our many 
clinical colleagues for supplying us with 
case histories. We are also indebted to Dr. 
G. L. Taylor for his constant help with 
difficult problems, and to Professor T. B. 
Davie for his interest and criticism. 
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Riboflavin Deficiency in Pregnancy 

BY 

K. Braun, Y. M. Bromberg and A. Brzezinski. 

From the Ohstelrical-Gyuaecological DepaHment and Medical 
Department B of the Rothschild Hadassah University Hospital, 
Jerusalem, Palestine. 


The sjTidrome of riboflavin' (Vit.B^) defi- 
ciency in the human presents distinct 
clinical features. These are principal^ 
maceration and Assuring at the lips and 
angles of tire mouth (cheilosis and angular 
stomatitis), glossitis, seborrheic accumula- 
tions of the naso-labial folds, and certain 
ocular manifestations. The sj'mptoms can 
be produced experimentally bj^ the use of a 
diet deficient in riboflavin’- 

Experiments with animals as well as 
clinical observations lead to the belief that 
vitamin deficiencies during pregnane}^ may 
cause serious disturbances in the mother, 
and that tlie}'^ may also effect the develop- 
ment of the foetus. Moore and Brodie'* ob- 
serv'ed that female rats kept on a synthetic 
diet deficient in vitamin B complex fre- 
quenti}? abort and resorb their foetuses. A 
significant relation between prenatal diet, 
course of pregnane}^ and condition of the 
foetus on deliver37 has been found b}^ Burke 
and collaborators^. Their study indicates 
that with inadequate nutrition during preg- 
nanc}' there is increased incidence of com- 
plications and a larger proportion of infants 
in poor physical condition. A similar study 
b}^ Ebbs® and co-workers showed that mal- 
nutrition during pregnane}^ ma}'^ lead to 
serious complications in both the mother 

* Riboflavin is a necessarj- constituent of the diet; 
its richest sources are liver, brewer’s yeast, milk, 
kidney, cheese, eggs, beef, ham, peas. 


and the newborn. The incidence of mis- 
carriages and premature births was found 
to be increased in women whose diet was 
poor. Quantitative studies of the vitamin 
Bi requirements showed that the thiamine 
requirements during pregnancy are 3 to 5 
times as high as in non-pregnant women 
(Toverud,* Lockhart®). 

It has been seen that pregnane}^ can 
also often reveal latent deficiency diseases. 
Strauss and McDonald’ have reported 
cases of sub-clinical vitamin Bi deficienc3^ 
which became clinicalty manifest during 
pregnanej'. Other reports” as well stress 
the importance of pregnanej? in the mani- 
festation of deficiency diseases. 

The present paper deals vdth the mani- 
festations of riboflavin deficiencj^ during 
pregnanc5^ In Palestine they are obserx^ed 
with some frequenc}^ in pregnant women. 
The disturbances occur almost alwa5's in 
women of poor economic circumstances. 
The patients complain of pain, of a 
burning sensation of the tongue, and of 
anno3-ing burning in the upper part of the 
oesophagus. These and other signs of 
riboflamn deficienc3^ become apparent 
during the second half of gestation and 
regress generally shortly after deliver}'. 

The manifestations of riboflavin defi- 
cienc3r were noted in 21 per cent (190) of 
cases in a series of 900 pregnant vomcn 
studied. 
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Clinical Symptoms. 

Glossitis : All studied cases (igo) mani- 
fested glossitis in its various morphological 
forms. Papillitis (70 per cent), on the tip 
of the tongue or over its entire surface was 
the form most frequently observed (Fig. 
i). Atrophic glossitis was noted in a large 
number of cases (25 per cent, Fig. 2). In 
5 per cent of the observed cases the tongue 
showed severe ulcerative changes with des- 
quamation of the lingual mucosa (Fig. 3). 
The colour of the tongue was purplish or 
scarlet red. The subjective complaints were 
pain and burning sensation in the tongue, 
particularly during ingestion of hot, acid or 
spiced foodstuffs. 

' Cheilosis : This symptom, well known as 
a specific sign of riboflavin deficiency^, 
accompanied glossitis in go per cent of the 
cases. 

Heartburn : A considerable number (85 
per cent) of the patients suffered from 
severe heartburn. Most frequently the 
pharynx and the upper part of the oesa- 
phagus were involved. Intake of food some- 
times caused painful sensations. Examina- 
tion revealed in a great number of cases 
redness and atrophic changes of the 
visible pharyngeal mucosa. The heartburn, 
seriousty interfered with the ingestion of 
food, and thus aggravated further the exist- 
ing condition of malnutrition. It should 
be emphasized that the heartburn was not 
relieved by alkali. In 22 cases an examina- 
tion of the gastric juice was made. Normal 
values or slight hypoacidity were found. 

Corneal vascularization: Of the entire 
group of igo cases presenting signs of ribo- 
flavin deficiency, gi women were examined 
with a slit lamp."^ In 54 (60 per cent) corneal 
vascularization was found. This manifes- 


* We are indebted to Dr. B. Mitterstein and Dr. 
W Kornblueth (Ophthalmological Department) for 
these examinations. 


tation has been claimed to be a specific sign 
of riboflavin deficiency"- 

Other accompanying symptoms : In ad- 
dition to aforedescribed manifestations, 
other symptoms related to riboflavin defi- 
ciency were sometimes observed : (i) 

angular stomatitis in 44 per cent of the 
cases; (2) seborrheic accumulations on the 
naso-labial folds and around the eyes in 
32 per cent of the cases; (3) vaginitis mani- 
fested by more or less abundant discharge 
and burning, occasionally accompanied by 
vulvar pruritus, in 28 per cent of the cases. 
This symptom is sometimes related to 
riboflavin deficiency (Sydenstricker”- 
Jeghers'"). 

Symptoms of other vitamin deficiencies 
were rarely observed; pellagrous, derma- 
titis was found in 5 cases and neuritic mani- 
festations in 17 cases. No clear-cut symp- 
toms of vitamin C deficiencj'^ were seen. 

, Clinical Course. 

All symptoms described above made 
their appearance almost simultaneously in 
the second half of pregnancy. Of the igo 
cases only 24 were encountered in the first 
half of pregnancy. The greatest number 
occurred in the 6th month when 63 cases 
were-registered. The frequency of appear- 
ance of the symptoms continued to 
be high in the 7th and 8th month, as may 
be seen in Chart I. The majority of mani- 
festations regressed shortly after delivery; 
the subjective complaints, i.e. pain in the 
tongue and heartburn, disappeared in the 
ist week ’ after parturition. However, a 
longer time is required for the regression of 
the anatomical changes in the tongue fol- 
lowing confinement. Cheilosis, angular 
stomatitis and papillary glossitis disap- 
peared gradually during the ist month 
following delivery, but atrophic glossitis 
and corneal vascularization rarely returned 
to normal even several months after 




Fig. I. 

Papillitis spread o\-er entire surface of tongue 
and cheilosis (6tli month of pregnanci'). 


Fig. 2 

Atrophic glossitis (6th montn Oi j idi 



Fig. 3. 

Desquamation of mucosa with ulceration 
accompanied hv cheilosis (6th month of 
pregnancy). 


B.B.n. 
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Number of 
cases 

63 
46 
42 
20 
10 

6 
5 

190 I II III IV V VII VIII II 

Chart I. 

Cur\-e showing the distribution of cases during the various months of pregnancy. 



delivery despite the disappearance during 
the same time of the subjective complaints. 
Disappearance of S5^mptoms of riboflavin 
deficiency was also observed following tlie 
death of .the foetus hi iitero. In 2 cases 
relief of the complaints followed the death 
of the foetus in utero in the 8th month of 
pregnancy. It should be emphasized that a 
large number of the women studied in this 
series suffered from the described disturb- 
ances during successive pregnancies, but 
remained completely free from these sjunp- 
toiris- in the intervals between their preg- 
nancies. All these obsen^ations point to 
the existence of a close relation beriveen the 
deficiency syndrome and development of 
the foetus. 


Laboratory Tests. ' 

The results of the laboratory tests point, 
as do the chnical findings, to riboflavin de- 
ficiency as the aetiological factor. -In 26 
cases examined, definite diminution of 
riboflavin excretion in tlie urine was found. 


* The laboratory tests were performed b5’- Miss 
Lea Bychowski, in the Department of Hygiene and 
Bacteriologj', Hebrew Universit5% directed by the 
late Prof; I. J. IGigler. 


The average amount of riboflavin excreted 
in the urine (determined b}? the method of 
Snell and Strong”) was 95 gamma per litre 
in the patients, and 360 gamma per litre 
in a control series of normal pregnant 
women. 

The majoritj^ of cases showed an anaemia 
of a normo- or hjTOchromic typs- This may 
be regarded as a secondaty sjmiptom of 
malnutrition and iron deficiency. 


EcoNoi^nc AND Nutrition-al Data. 

A detailed economic and dietary sturdy 
as made of the entire group of cases. 1 be 
udyt leads to the conclusion that income 
the greater part of our cases was belov 
,e minimal subsistence level (less tlian 

P 1.300 per head per month). 

The diet of our patients tvas below the 
jrmal requirement and consisted pma- 
Z of vegetables, fruits and carboh ■ 
s The protein intake was exfrcmelj 
this diet was parlicularh- poor m 


in ti." 


A special report on this subject app^r.d 

r ^ kvem- and Malnutrition Amonc; 
iquirj' into Porertj anu H-daw- 

Tews of Jerusalem,” pubhshc-d by the 
^Emergency Committee, Jemsa 
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riboflavin. It has been found that the aver- 
age daily intake of riboflavin in these 
women was less than 1.3 mg. This is far 
below the recommended level for pregnant 
women of 2.5 mg. (Committee on Foods 
and Nutrition, National Research Council.) 

Therapeutical Assays: In 81 patients 
therapy with different components of vita- 
min B complex, and with an extract of 
yeast (Bevitexf) (see Table I) was at- 
tempted. Twenfy-two women were treated 
with nicotinic acid, given in a dose of 300- 
500 mg. daily for 5 to 8 days. In i case only 
the subjective symptoms improved, but 
anatomical changes in the tongue and lips 
did not regress. Three women were treated 
with pyridoxine, each patient receiving 
200 mg. No effect was observed. 

In 30 cases an extract of vitamin B com- 
plex (Bevitex) was given for 7 days, the 
daily amount corresponding to 200-300^ 
gram brewers yeast. Twenty-two cases* 
were favourably influenced, in 8 cases an 
effect was not noted. 

Thirty-three women were treated with 
riboflavin and striking effects were ob- 
served. Thirty-one of these responded 
favourably to riboflavin given in daily 
doses of 5 to 15 mg. by mouth for 3 to 7 days 
(7 of the patients had been previously 
treated with nicotinic acid without effect). 
Subjective complaints such as heartburn 
and pains in the tongue disappeared rapidly 
following treatment. With continued treat- 
ment regression of the anatomical lesions in 
the tongue and lips took place. The fact 
should be stressed that riboflavin was effec- 
tive also in atrophic glossitis, a manifesta- 
tion which is generally ascribed to nicotinic 
acid deficiency.” The relief of pains in the 


I Riboflavin, nicotinic acid and Bevitex were 
kindly supplied by Assia, Chemical Laboratories 
Ltd., Tel-Aviv; Pj'ridoxin by Teva, Middle East 
Pharmaceutical and Chemical Works Co. Ltd., 
Jenisalem, 


tongue and the disappearance of heartburn 
permitted a painless and normal consump- 
tion of food. Institution of treatment was 
followed by rapid improvement of the 
general condition. The successful results of 
the riboflavin treatment thus give strong 
support to the assumption that aribofla- 
vinosis is the aetiological factor in the mani- 
festations which have been described. 

Comment. 

The outstanding features of riboflavin 
deficiency in pregnant women are glossitis 
and heartburn. Frequent accompanying 
symptoms are cheilosis, angular stomatitis 
and corneal vascularization. All these mani- 
festations are regarded generally as char- 
acteristic of riboflavin deficiency. The 
greater number of our patients lived in poor 
economic circumstances and consumed a 
diet particularly low in riboflavin (the 
average daily intake being less than 1.5 
mg.). The urinary excretion of riboflavin, 
determined in a number of cases, was found 
to be far below normal. Further proof of 
the aetiology of the syndrome was provided 
by the prompt curative effect of riboflavin 
therapy. In almost all cases the clinical 
symptoms made their appearance during 
the last trimester of pregnancy. This fact 
is explained by the increase in the nutri- 
tional requirements during this period. 
About two-thirds of the total gain in weight 
during pregnancy occurs in the last 3 
months, because the foetus and its environ- 
ment grow rapidly during this period. It is 
obvious that in women whose nutritional 
state is poor, the increase in nutrition 
required during pregnancy may lead to 
gross clinical deficiency. Confirmation of 
the role of gestation as a precipitating factor 
in the deficiency syndrome is found in the 
following observations : 

(ft) The patients did not manifest clinical 
deficiency symptoms prior to pregnancy; 
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{b) The syndrome rapidly regressed 
after deliver or death of foetus vi utero; 

(c) The S3mdrome occurred frequentlj^ in 
successive pregnancies; 

{d) The s3mdrome affects especial^ the 
pregnant member of the famity, the normal 
members being less sensitive to ribofla\un 
deficienc3c 

It has been claimed that an increased 
amount of oestrogenic hormone may favour 
the appearance of vitamin B deficiency.’" 
If this claim is confirmed, it will follow that 
riboflavin deficiency during pregnancy may 
be due to the greatiy increased production 
of oestrogens which normally occurs during 
pregnancy. 


Table I. 

Results of Treatment of Riboflavin Deficiency with 
Various B-Complex Vitamins. 


Treatment 

J^umber 
of cases 

FOTouiable 

results 

No 

effect 

Nicotinic acid 

22 

I 

21 

Extract of j^east 

30 

22 

8 

(” Bevitex ”) 




Riboflavin 

33 

31 

2 

Pyridoxine 

3 

— 

3 


SmniARY. 

^(i) In a study of goo pregnant women, 
igo were found to suffer from a glossitis 
and heartburn . Often these S3fmptoms were 
accompanied by cheiolosis, angular stomg.- 
titis, and corneal vascularization. 

(2) These symptoms made their appear- 
ance almost always during the last trimester 
of pregnanc3' and regressed shortl3^ after 
deliver3^ 

{3) An aetiological relation between 
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these s3miptoms and riboflavin deficienc3’ 
was established by ; 

(fl) Economic and dietar3^ investigation, 
(&) The low urinar3^ excretion of ribo- 
flavin, 

(c) The favourable response to treatment 
wift riboflavin. 
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“Long External Rotation” of the Foetal Head 
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Much has been written regarding the 
mechanism of internal rotation of the foetal 
head,, but the mechanisms of restitution 
and of external rotation, which are usually 
simple and easily understood, are only 
briefly described in most text-books. 

Once delivered, in occipito-anterior 
positions, the occiput moves through an 
angle of about 45 degrees towards the 
side to which it originally pointed. It 
thus assumes its original and normal posi- 
tion relative to the shoulders. Sometimes 
in occipito-posterior positions it moves 
backwards through 135 degrees in this 
movement of restitution, though this is 
not always seen because frequently the 
shoulders have already begun to rotate so 
that the back of the foetus is directed'later- 
ally. This type of restitution, which may 
be called “ long restitution,” is not always 
referred to in text-books, though Gibberd* 
describes it very clearly. 

Thereafter follows the movement of 
external rotation. The anterior shoulder 
moves forwards and the head moves with 
the shoulders. In left occipito-anterior 
positions this means that the anterior 
shoulder moves from the mother’s right 
towards her left until it reaches the midline, 
and the head moves with it through 45 
degrees. The occiput now points directly 
to the mother’s left, having undergone 
external rotation, a clockwise movement 
as viewed by the obstetrician. In left 


occipito-posterior positions, after long resti- 
tution as described above, external rota- 
tion is an anti-clockwise movement mf 45 
degrees as the anterior shoulder moves 45 
degrees forwards as far as the midline. It 
appears to be generally accepted, and 
stated in textbooks that both restitution 
and external rotation are movements in 
which the occiput moves to the side where 
it lay at the beginning of labour. While 
this is true of restitution, it is the object 
of this paper to show that occasionally 
external rotation may be in the opposite 
direction, so that the occiput may point to 
the side opposite to that towards which it 
pointed initially. De Lee" refers briefly to 
this and terms it super-rotation. This “long 
external rotation” can occur only as the 
result of the posterior shoulder instead of 
the anterior moving forwards towards the 
symphysis. 

Whether we explain this by supposing 
the posterior shoulder first touches the 
pelvic floor, or whether we explain it by 
postulating different degrees of flexibility 
of the foetal trunk, need not be discussed 
here. 

It is a useful practice to check one’s 
diagnosis of the position of the foetal head 
by observing to which side external rota- 
tion takes place. Such a check is useful 
particularly when there has been some un- 
certainty of the position on account of a 
stout abdominal wall or a large caput 
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succedaneum which has obscured the 
fontanelles. There have, however, been 
occasions when I have felt certain of the 
position and yet external rotation has been 
to the opposite side. This may, indeed, 
lead to some embarrassment to a teacher 
who has announced that a case is left 
occipito-anterior and yet later on, at 
delivery, external rotation is to the right. 
In the words of De Lee : ‘ ‘ The attendant 
will imagine his first diagnosis was wrong.” 
Some of these cases ma}^ well have been 
the result of a misdiagnosis, but I have 
been suspicious for some time that long 
internal rotation of the shoulders as des- 
cribed above does in fact occur, and 
although it is not mentioned, in the books I 
feel sure it must have been obsen^ed by 
many obstetricians. In delivery? by? the 
forceps, too, I have on occasion found 
external rotation talcing place in the direc- 
tion opposite to that expected, although 
v?ith the patient anaesthetized there is 
usually little difficulty? in determining the 
exact position of the head: until when, 
indeed, the forceps should not be applied. 
If it were left occipito-anterior I have on 
these occasions restituted the head to the 
left, but then found it necessary to move 
it swiftly to .the right when, on pulling to 
bring down the shoulders, I have found the 
back coming out directly? to the mother’s 
right. Such cases alwa5?s leave room for 
doubt whether one’s diagnosis was correct, 
but a recent case has proved beyond doubt 
that this long external rotation of the 
head, due to long internal rotation of the 
shoulders, does occur. 

The mother was a 2nd gravida, aged 
30 ; the first delivery? had been by? the 
forceps. I had observed her regularly? since 
her 2nd month of pregnancy? and had found 
it necessary? to perform external version for 
a breech presentation at the 30th week, 
again 4 day?s later, and once more at the 
33rd week. After that the position was 
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■always left occipito-anterior. When she 
came to dehvery, I made a vaginal exam- 
ination as soon as strong 2nd stage pains 
began ; there was no caput succedaneum 
and the diagnosis of left occipito-anterior 
made by abdominal palpation was easily? 
confirmed. The 2nd stage of labour lasted 
45 minutes and was conducted in the dorsal 
position. Chloroform a la reive was ad- 
ministered as soon as the head appeared 
afthe outlet. Internal rotation of the head 
was somewhat delayed: indeed the pos- 
terior fontanelle was still pointing several 
degrees to the left as the head was almost 
crowned, and it was necessary? to rotate it 
dehberately? to the midline to minimize the 
tension on the perineum, an easy proce- 
dure, of course, at this late stage. As soon 
as the head was delivered — there was no 
perineal tear — restitution occurred to the 
left, thus giving final proof that the position 
was in fact left occipito-anterior. The head 
was not touched at all except to wipe the 
ey?es and to clear the throat, and it was 
left with the occiput pointing up towards 
tlie ceiling and to tlie left for some 2 or 3 
minutes until the next uterine contraction 
occurred. The occiput at once returned to 
the midline and then continued to move in 
the same direction, anti-clockwise, until it 
pointed to the mother's right, thus rotating 
135 degrees. Thereafter delivery? proceeded 
as for a right occipito-anterior. In this case 
there was obviously? long internal rotation 
of the shoulders ; the movements were \’ery 
easily? observed since they occurred slov. ly 
on account of the veiy light chloroform 
anaesthesia. 

I conclude, therefore, that although the 
direction of external rotation is usually a 
useful check upon the diagnosis of the 
position, y?et it is not infallible. ExtL-rnpA 
rotation is not alway's to the side to '•'.inch 
the occiput originally pointed, as is con:- 
monly stated. Long internal rotation of tiie 
shoulders may occur, so that thr- 
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may move through 135 degrees by 
the posterior shoulder instead of the 
anterior moving forwards towards the 
symphysis. If these events occur quickly, 
as they are particularly apt to do in a multi- 
para (for the significance of which see 
below), the direction of restitution may 
escape notice, and the accoucheur may fail 
to appreciate that long internal rotation of 
the shoulders has taken place. If the 
delivery has been by the forceps under 
fairly deep anaesthesia, the accoucheur 
may himself restitute the head to the side 
which he thinks proper before pulling 
down the shoulders. If he should be in- 
experienced and if long internal rotation 
of the shoulders take place, he may not 
perceive what is happening and he may 
insist on turning the head to one side while 
the shoulders are turning to the other. The 
child's neck will then be subjected to con- 
siderable torsion. 

Theoretically another variety of long 
external rotation of the head is possible. 
After "long restitution” in occipito-posi- 
tions the posterior shoulder may undergo 
long internal rotation. In left occipito- 
posterior positions the movements of the 
occiput would then be : long restitution 135 
degrees clockwise (i.e. to the mother's left) 
and then long external rotation for another 
135 degrees in the same direction, so that 
it would point first to the mother’s anus 
and finally to the mother's right thigh. 
This I have not hitherto observed. 

How does it come about that the pos- 
terior shoulder reaches the pelvic floor 
before the anterior ? In a private communi- 
cation Professor Miles H. Phillips, to whom 
I wrote regarding this phenomenon, relates 
ah explanation which Professor Chassar 
Moir advanced, to him in discussing the 
matter. Professor Chassar Moir wrote ; "I 
fancy the explanation is that the anterior 
shoulder may become hitched up on the 
pubic bone and so does not descend into 


the pelvic cavity in alignment with the 
posterior shoulder. The obliquely placed 
posterior shoulder is then pushed right to 
the front (long rotation) and finally the 
shoulder that is hitched up on the pubic 
bone moves to one side and slips down in 
the normal manner.” Professor Phillips 
directed my attention to William Smellie's 
advice to prevent the shoulders from hitch- 
ing on the upper part of the os pubis or 
sacrum. It is to be found in the Sydenham 
edition. Volume i, page 274 and also pages 
272, 273 for McClintock’s comments. I 
have not got this edition, but have access to 
the 1779 edition "printed for W. Strahan; 
T. Cadell, and G. Nicol, in the Strand; and 
W. Fox, and S. Hayes, in Holborn.” In 
this edition the advice is to be found on 
pages 232,233 as follows ; ' ' When Ihe head 
is come low down, and cannot be brouglit 
farther, because one of the shoulders rests 
above the Os pubis, and the other upon 
the upper-part of the Sacrum, let the head 
be strongly grasped with the forceps, and 
pushed up as far as possible, moving from 
blade to blade as you push up, that the^ 
shoulders may -be the more easily moved to 
the sides of the Pelvis, by turning the face 
or forehead a little towards one of them ; 
then the forehead must be brought back 
again into the hollow. of the Sacrum, and 
another effort made to deliver; but, 
should the difficulty remain, let the head 
be jjushed up again, and turned to the other 
- side; because it is uncertain which of the 
shoulders rests on the Os Pubis or Sacrum. 
Suppose, for example, the right shoulder 
~of the child sticks above the Os pubis, the 
forehead being in the hollow of theSacrum; 
in this case, if the forehead be turned to 
' the right-hand side of the woman, the 
shoulder will not move; whereas if it be 
turned to the left, and the head at the same 
time pushed a little upwards, so as to raise 
and disengage the parts that were fixed, 
the right shoulder being towards the right- 
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hand side, and the other to the left side of 
the brim of the Pelvis, when the forehead 
is turned back again into the hollow of the 
Sacrum, the obstacle will be removed, and 
the head be more easity delivered.” 

This point receives little attention nowa- 
days. Smellie evident!}? regarded internal 
rotation of the head as important in pro- 
ducing a proper movement of the shoulders 
to enable them to descend easily. If the 
shoulders stuck, he produced super-rota- 
tion of the head by the forceps in order to 
make them clear the pubis or sacrum and 
descend. It seems clear that the example 
he gave, quoted above, was a left occipito- 
anterior. Now Windemeyer and F. J. 
Browne^ have emphasized that the an- 
terior shoulder lies some distance from the 
midline in occipito-posterior positidns, and 
it therefore seems likely that the anterior 
shoulder would less frequently be caught b\? 
the pubis in such positions than in occipito- 
anterior positions, in which the anterior 
shoulder lies nearer to the midline. If this 
is so, and Chassar Moir's suggestion is cor- 
rect, then long external rotation of the head 
in occipito-posterior positions, which, as I 


have stated above, I have not }’et seen, 
would be equally rare. Finally, one would 
expect a shoulder to be more readil}? caught 
by the pubis in multiparae with flaccid 
abdominal walls, and they should therefore 
exhibit long external rotation of the foetal 
head more frequently than do primigra\'i- 
dae and women with strong abdominal 
walls. Further obsen^abions upon these 
points may prove interesting. 

I wash to offer my grateful thanks to 
Professor ]\Iiles H. Phillips for his valuable 
criticism of this paper and for pointing out 
to me Smelh'e's obser\’ations ; also to Pro- 
fessor Chassar Moir for the explanation he 
has offered and which is mentioned above. 
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External Endometriosis and Pregnancy 
(Report of Two Cases) 

BY 
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Honorary Assistant Gynaecological Surgeon, Royal Prince Alfred 
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The increasing practice of microscopic 
study of gynaecological material has 
thrown more light on the condition of endo- 
metriosis. While all statistics agree on the 
great frequency of sterility in cases of 
endometriosis/* — Dreyfuss^ gives 31 
per cent and Counseller® 32.1 per cent — 
there is an increasing literature dealing with 
the association of pregnancy and endomet- 
riosis. An excellent review of the subject 
has recently been made by Scott' who added 
2 cases of his own.^ 

For clarity, endometriosis is described as 
internal and external. In the first type the 
condition is limited to the uterine muscula- 
ture while the external type includes all 
other areas containing ectopic endometrial 
tissue. The two conditions cause different 
complications in pregnancy, and external 
endometriosis is more commonly associated 
with sterility. 

Of the 2 cases to be presented the first is 
one of ovarian cyst of endometrial origin 
discovered on routine examination at the 
first visit to the antenatal clinic, while the 
second is far more unusual, being the only 
case of tubal endometriosis associated with 
an intra-uterine pregnancy reported in the 
literature available at present, which has 
been limited owing to wartime conditions. 

Case i. 

Mrs. E.M.F. Married; age 30. No previous 
pregnancies. 

History. First seen Aprjl 17th, 1944. L.M.P. 
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February 4th, 1944. Periods previously lasted 6 
to 7 days and occurred every 28 days. Loss heavy, 
slight dysmenorrhoea. Bowels regular, slight 
urinary frequency for 2 months. No previous 
illnesses or operations. 

On examination. Healthy woman, heart and 
chest normal, blood-pressure 130/70. 

Urine : Acid, no abnormal constituents present. 
There was a mass in the right iliac fossa the size of 
an orange. 

Per vaginam. Vulva and vagina normal. Cervix 
healthy and slightly softened. Uterus enlarged to 
the size of an 8 weeks’ pregnancy pushed back by 
a cystic mass the size of a navel orange lying in 
front and to the right of the uterus and continuous 
with the mass felt in the abdomen. 

Provisional diagnosis. Right ovarian cyst and 
pregnancy. 

Operation: May 26th, 1944. Findings: The 
uterus was the seat of a 14 weeks’ pregnancy. There 
was an ovarian^ cyst the size of a navel orange 
lying in the right paracolic gutter behind the 
uterus. Procedure : Right oophorectomy. 

Convalescence : Normal. The patient was well 
sedated and given intramuscular injections of luto 
cyclin. She was discharged to attend the antenatal 
clinic; the pregnancy continuing. 

Pathology : The ovarian cyst contained a 
quantity of chocolate substance. It measured 
approximately 6x6 cm. in its collapsed state. 

The section of the ovary is that of a chocolate 
cyst with a most conspicuous decidual reaction. 

Comment : According to Scott" the ovary is the 
second most common site for external endometriosis 
complicating pregnancy. He found in his review 
of the literature that endometriosis of the recto- 
vaginal septum, although not so common as ovarian 
endometriosis, more frequently caused symptoms 
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Fig. I. 

Microphotograph of section of wall of the ovarian cyst r -nov.d .r . (, 
The right half shows the ovarian stroma while the left half .. nsis‘ > < 1 • 

glands embedded in a stroma which has undergone a decidual r - i' i 



iMicrophotograph of a section of the tube removed from Case a. The secti- ai sue .-. > 
the tubal epithelium lining the lumen and in the wall of the tui.e an enflornrir! . 
gland surrounded by endometrial stroma which has undergone a decmiial re.u 


m.b.m:. 
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ifl preguaucy than ovarian endometriosis. He seen and no attempt was made to inspect the Eft 
collected 7 cases of ovarian endometriosis and Fallopian tube and ovary or the pouch of Douglas 
pregnancy reported in the literature and added 2 
of his own. In the present case the ovarian cyst 


attracted attention by its size and its true nature 
was only discovered on microscopical examination- 
There was no other evidence of endometriosis seen 
at operation. 

Case 2. 

i\Irs. O.M. Married, age 34. One normal confine- 
ment 7 years ago. 

History ; First seen January' Sth, 1943. Four 
months previously her periods had begun to de- 
crease and the last normal period occurred in August 
1942. She had had scantj' shows in September 
and October and no loss since then. At the time 
of the suppressed periods she had pain in the right 
side and severe bearing down. Each month the 
pain became worse, on the last occasion it was very 
severe, and she was in bed for 2 weeks. There wris 
no vomiting, her bowels were inclined to be costive 
at the suppressed period times when she also had 
some urinary frequenc}'. Prior to 4 months ago 
her periods were regular lasting 5 days every 28 
day's. There has been no dysmenorrhoea. There 
were no previous illnesses, operations or miscar- 
riages. 

On examination ; Healthy woman, nil abnormal 
detected in heart, chest or abdomen. Blood- 
pressure 130 /go. Urine acid, no abnormal con- 
stituents. Pervagmam: Vulva and vagina normal, 
cervix healthy. The uterus was enlarged to 
4x3x2 inches, and was ly'ing over to the right. 
It was confluent with a very tender lump the size 
of a golf ball in the right fornix. The left fornix 
was clear. 

Provisional diagnosis : Right ovarian tumour and 
probable pregnancy'. 

Operation: January 15th, 1943. Findings: 
Uterine pregnancy of 3 months duration. The 
uterus was ly'ing over to the right and partially 
obscured a tumour 2 x x i inches of the 

ampullary' portion of the right Fallopian tube 
adherent to the side wall of the pelvis. 

Procedure: An attempt was made to resect the 
Fallopian tube and leave the ovary' as it contained 
the corpus luteum of pregnancy, but haemorrhage 
was difficult to control, so a right salpiago-odpbor- 
ectomy' was performed. The appendix was not 


to avoid excessive handling of the pregnant 
uterus. 

Pathology ; The specimen consisted of a Fallo- 
pian tube and ovary, the former enlarged in the 
ampullary' portion by a tumour the size of a golf 
ball. The ovary' was the seat of a corpus luteum 
of pregnancy. Sections of the ovary' revealed a 
well-developed corpus luteum of pregnancy. 
Sections of the tumour of the Fallopian tube at 
first revealed the tubal lumen lined by normal tube- 
epithelium and in the wall a mass of decidual cells 
lying in the muscular coat. Further sections re- 
vealed endometrial glands surrounded by decidual 
cells embedded in the muscular coat. 

Sections of the macroscopically normal Fallopian 
tube showed similar changes. 

Covi-ualescencz -. Tii-s -pifeaxA was well sedated and 
given intra-muscular injections of lipo-lutein. At 
the end of 17 day's she developed a B. coli 
cystitis which subsided on treatment with sul- 
phonamides. The urine became sterile on culture 
and the patient was discharged on March 3rd, 1943. 

Subsequent course of pregnancy. Normal till 
June nth, 1943, when the patient complained that 
she did not feel well. The presentation was left 
occipito anterior; the head was low in the pelvis; 
blood-pressure 160/ no; cloud of albumin and 
B. coli were present in the urine. The urine 
became sterile and free from albumin after giving 
12 gm. sulphathiazole, and the blood-pressure fill 
to 130/90. 

Labour: Began on July- 7th, 1943, and w.as 
normal. She was delivered of a living male infant 
6 pounds. Iff ounces. 

Puerperium : Normal. 

Post-natal examination: September Sth, 1043. 
Pelvis normal and the patient stated that she had 
begun to menstruate normally- and had no pciv:c 
sy-mptoms. A verbal report on October 30th, 1943. 
revealed that she felt well, nevertheless a guard'.-! 
prognosis was given both as regards furth'.r j)i;n 
and tlTe possibility of further pregnancies. 

Comme)it : As several sections of the- h;cp y 
material were necessary- to establfih the diacno-:- 
an attempt was made to review the- lite.-ntr-Te- t-.n 
the subject. 

Endometriosis of the Fallopian tube has 
been noted more frequently of late,* ■ '. 
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Hay don' reviewed a series of 569 cases of 
endometriosis and found that in 16 (2.8 per 
cent) the lesion was in the Fallopian tube. 
Emphasis has been laid on the involvement 
of the tubal epithelium. Frankel and 
Schenck® consider that ectopic endo- 
metrium in the Fallopian tube is the cause 
of ectopic gestation. Their evidence is 
based on the study of serial sections of 
Fallopian tubes removed for ectopic preg- 
nancy and they noted chiefly changes in 
the tubal epithelium or endometrial tissue 
in the tubal lumen which had undergone 
a decidual reaction. They report i case in 
which endometrial tissue was found at the 
abdominal end of the Fallopian tube and 
another in whi£h the tissue was seen at the 
junction of the ampullary and infundibular 
portions and they quote a case of Hohne in 
which the endometrial change was found 
in the intramural portion of the Fallopian 
tube. Marchetti’ reported 2 cases in which 
lining of the tube was replaced by endo- 
metrium. The change in both cases in- 
volved the distal two-thirds of the tube. 
Both patients had previously borne living 
children but neither was pregnant at the 
time when the condition was observed. 

Philipp and Huber" consider that 
adenomyosis occurs chiefly in the inter- 
stitial portion of the Fallopian tube and is 
extremely rare in the more lateral areas. 
They state also that in more than 20,000 
serial sections there was a continuation with 
the corporeal endometrium, and they com- 
pare the condition to adenomyosis uteri 
interna with the proviso that in the latter 
condition the endometrium permeates 
deeply into the myometrium, whereas in 
the former the spread is lateral, the 'tran- 
sitional area between uterine and tubal 
mucosa being pushed further and further 
outwards. 

This case presents several features of 
interest : 

It is the onlj' case of tubal endo- 


metriosis and intrauterine pregnancy 
which the author has been able to trace. 

(2) The site of the tubal involvement was 
unusual, the muscular coat and not the 
epithelium being involved. 

(3) The ampullary portion of the tube 
Was attacked and not the more usual inter- 
stitial area. 

(4) The diagnosis was incorrect. This 
Was so in most cases of uterine pregnancy 
and endometriosis reported in the litera- 
ture. At first on the microscopic report one 
was. inclined to think that the condition 
Was one of infra- and extrauterine (tubal) 
pregnancy. 

(5) That pregnancy occurred and implan- 
tation was in the uterus can probably be 
explained by the fact that the area affected 
Was the tubal muscular layer and not the 
epithelium. A lesion in the tubal epithelium 
usually causes partial or complete blocking 
of the lumen, a condition which would 
favour ectopic gestation or sterility. The 
possibility of external migration of the 
ovum, however, must not be forgotten. 
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Some Curiosities of Mammalian Reproduction 
Part 3.'-Mammals that Produce Unio\ailar Litters * 

BY 

Frederic Wood Jones, M.B., D.Sc,, F.R.S. 


A ciinous phenoiDeiion has long been known by 
entomologists to be displayed by certain parasitic 
Hymenoptera. This phenomenon was first investi- 
gated by Silvestri. He found that " in the genus 
Litomasttx, in which the eggs are laid in the body 
of a caterpillar, a single egg divides very early into 
a large number of separate embrj'onic primordia. 
each of which produces an adult insect. No matter 
how many individuals are derived from one egg — 
file nninbers may be eveJi a ihotisond — they are of 
the same sex. " No mammal can claim an}' achieve- 
ment so dramatic as this but some of them have 
succeeded in producing some rather astonishing 
results in the direction of begetting uniovular 
litters, 

AIahmals that ha\^ had to Reduce the 
Size of the Family. 

There have been many theories put for- 
ward to account for tiie fact that some 
mammals produce large Utters and have 
large families while some have only small 
ones. 

Herbert Spencer (i8gg) had a theor}^ 

According to this theorj' the power to 
sustain individual Ufe and the power to 
produce new indmduals are inverse!)' 
proportional, a conclusion which is sum- 
marized in the generalization that Indirid- 
uation and Genesis vary inversely.” 

F. H. A. Marshall (1922) has also for- 
mulated a theoty. ' ‘ Broadly speaking, the 
average number of young produced in a 
litter in any species of mammal is inversely 
proportional to the average size of the 
animals belonging to that species. In 
homely language, these two theories pos- 
tulate alternatively ; 


(a) that long-lived mammals have small- 
er families than short-lived ones, and 

(b) that big mammals have smaller 
families than little ones. But neither of 
them taken separately nor both of tliem 
considered together would seem to provide 
a very satisfactory solution of the business. 
Indeed it would be ver)» interesting io 
learn the opinion of the ShTe%Y concerning 
Spencer’s dictum. For a Shrew, bom in 
May or June, is dead before its second 
Christmas Day comes round. In its short 
life, it may perhaps produce rivo Utters. 
\ltiiat then would the Shrew say when it 
learned of the elderly female Rabbit, per- 
haps a dozen years old, that had regularly 
produced litters of five or so several times 
a year ? It would be equally interesting to 
know what that tiny mammal, a Pipistrell 
bat, would think of Marshall’s theor)'. For 
the Pipistrell produces only one offspring 
once a year and so would feel dissatisfied 
with the dicta of science when it consider- 
ed the case of the bulk}' sow, followed at 
frequent periods by recurrent and ample 
litters of piglets. Probably neither the 
Shrew nor the Bat would consider (lie 
theories entirely satisfactor}' or of very 
general application. 

At the present moment there are, I 
beUeve, committees appointed by the Gov- 
ernment and composed of especialh' gifted 
and eminent persons, considering the ques- 
tion of increasing the birth-rate when thi- 

• IJoyd Robt-rt? L'-cture— Part 5- 
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war is over. The following quotation is 
taken from an Arris and Gale Lecture 
delivered during the European war of 
1914-18. It was written without regard to 
human problems. “Large families can 
therefore only he indulged in, as a ride, by 
animals the females of which may be ex- 
empted from any very exacting activity 
during pregnancy. Such is a general 
axiom among the mammals and, leaving 
altogether the stock with which we are 
most concerned, examples of its truth are 
readily furnished in many Orders. Herbert 
Spencer gave much thought to the well- 
known instance of the relative fertility of 
the hare and the rabbit. Much of his spec- 
ulation was no doubt true; but we must 
not overlook the fact that a doe rabbit’s 
home is safe in a burrow, while the female 
hare has no such protection, and the same 
cause that has led to the reduction of the 
hare’s litter has been at work, with even 
greater force, among the Ungulates. Again, 
in aquatic life the same disability is felt and 
the picture of the pelagic life of the whales 
makes the second axiom — that, where there 
is no nursery there will be no large families 
— more real.” This was written as part of 
an essay that attempted to outline ‘‘The 
Influence of the Arboreal Habit in the 
Evolution of the Reproductive System.” 
The thesis it sustained was that since a 
female animal that lived a truly arboreal 
life was severely handicapped in its activi- 
ties when pregnant of a large litter and 
could not nurse helpless young in the tree 
tops, the Primates had tended to reduce the 
number of young produced at a birth and 
so limited the size of the family. Perhaps 
tire thesis may be extended from the 
Primates as an interesting mammalian 
phylum in general, to Man, one of the 
more interesting members of the phylum, 
in particular. It may be that the gifted 
scientists and others, who are now plan- 
ning for the post-war increase in the num- 


ber of births, would do well to bear in mind 
these tvvo axioms : (i) Mammalian females, 
if they are to produce large families, must 
be ‘‘ exempted from any very exacting 
activity during pregnancy” and (2) they 
must be provided with a safe retreat and a 
satisfactory nursery before much can be 
expected from them in the way of produc- 
ing the large families that the statesmen 
appear to think so desirable at the moment. 

There is a type of writer, who in certain 
literary activities impinges on biological 
subjects, and who never tires of telling us 
of the prodigality with which Nature pro- 
duces a vast excess of offspring; an excess 
that can never hope to attain to maturity 
or even to enjoy life at all. I do not think 
it requires great erudition to detect the 
underlying implications that attract some 
people to such a view of the workings of 
Nature. Were there no excess of offspring 
to be weeded out what would happen to 
the fundamental teaching of the Struggle 
for Existence ? What would become of the 
Doctrine of the Survival of the Fittest? 
Surely we must have Nature red in tooth 
and claw else the redness of our own talons 
might be deemed as something not quite 
in harmony with the ways of Nature ! 

Perhaps as a corrective to this rather 
fashionable mode of thought concerning 
the wasteful way in which Nature' permits 
offspring to be born only to be eliminated 
in bitter arid bloody struggle, it may be 
well to consider the converse of the prob- 
lem. Most assuredly there is another side 
to the picture, for nothing is more striking 
in the story of mammalian reproduction 
than the harmonious adaptation of struc- 
ture and function to limit the number of 
offspring produced by those mammals 
whose habits and environment prevent 
them from having access to a jiatural 
nursery in which the offspring may be 
tended by the mother. 

It is easy to picture the outstanding 
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factors of environment and habit that 
deprive the mammalian mother of a 
natural nurser\c If tlie mother lives in the 
tree tops she can neither be pregnant with 
a large litter nor deal with a large number 
of helpless offspring when bom. Mam- 
mahan nest building though a widespread 
habit witli arboreal marsupials, rodents 
and primates, does not solve the problem 
for -animals of an}^ considerable size. 
Arboreal American opossums {Didelphis, 
etc.) and Australian arboreal phalangers 
{Trichosurus, etc.) ma}'- overcome the 
difficulty b}^ resorting to such expedients as 
intertwining prehensile tails or carrjdngthe 
young in a pouch ; but these things are no 
more than makeshifts at the best. The 
arboreal primates and arboreal edentates 
have solved the problem by reduction of 
the number of offspring produced at a 
birth. 

Again if a mammal leads a completety 
pelagic life the mother finds no nursety 
and all the Cetacea have had to limit the 
fitter to single births. Defenceless animals 
that five in open spaces and have to seek 
safety in instant flight in the face of danger 
are in the same case and man}'^ cursorial 
ungulates, rodents and marsupials cannot 
afford to be pregnant of or to beget mul- 
tiple offspring. And lastly, volant animals, 
like the bats, that must needs carty the 
helpless 3mung with them as they fl}'^ in 
search of food, have come under the ban of 
prohibition and have to be content with 
one or perhaps two at a birth. 

It is onty the strong and tlie w-ell-armed, 
or such of the weak and defenceless as 
happen to have homes and safe retreats in 
lairs or holes or burrows or nests that can 
afford large fitters that they may nurse and 
tend in safety and at their leisure. 

Now if circumstances of habit and 
environment dictate that the number of 
offspring produced at a birth should be 
onty' one or perhaps bvo, that die mother 
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maj'- nurse and defend, sei'eral anatomical 
and functional changes must be brought 
about. 

In the first place, it is obvious that the 
number of ova shed at an}^ period of o\’u- 
lation must be reduced. If multiple ova 
are passed into the female passages at an}' 
act of ovulation their fertilization is guar- 
anteed, for there is no reduction in the vast 
number of spermatozoa awaiting them. 

Next, it is necessarj' diat a definite 
single-pregnancy type of uterus should be 
reshaped from the common mammalian 
multiple-pregnancy ty'pe. And lastly, since 
a full series of mammarj' glands is no 
longer necessary, there will be reduction in 
their number. 

It is apparent that the mammals produc- 
ing single offspring, including such diverse 
forms as some primates and edentates, 
most cetacea, certain ungulates and rodents 
and the bats, have no ph3''Iogenetic or 
taxonomic affinity'. The}' constitute, in 
this conne.xion, a group of animals bound 
together by a single functional bond. Thc\’ 
are animals that, because of habit and en- 
vironment, have had to reduce the ty'pical 
mammalian litter to the production of a 
single offspring at a birth. It is this jfiain 
phj'siological fact that renders the striking 
similarity' of their structural and functional 
adaptation so instructive. Changes are 
effected harmonious!}' in the ovar}', the 
female reproductive tract and in the mam- 
mar}' system. Here the changes broiight 
about in these three systems can be review- 
ed onlv briefl}'. 

The primitive mammal was almost cer- 
tainly endowed with multiple functional 
raammaiy glands and nippk-s. -Ail the 
primitive non-arboreal insectivora posses- 
a full series. The tenrec of Madagasca.- 
{Ccuieies ecandalus) has no less tlian il 
pairs of mammar}' glands and nipples and 
litters as large as 2 i have been rccorccd. 

In all the ty'pical primates the funcficnal 
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mammary glands have been reduced to a 
single pair, pectoral in their position. In 
such edentates as the sloths and anteaters 
only one pair of pectoral mammae is 
present. In the perissodactyle ungulates the 
single pair is typically inguinal in position, 
as is the reduced series of single-offspring 
cursorial rodents. The mammary glands of 
the pelagic whales and dolphins are also 
reduced to a single pair and these glands 
are situated on either side of the vulva. The 
volant bats again select a pectoral site for 
the single pair of functional mammae re- 
tained. The general principles involved in 
the business may be summed up by saying 
that if any mammal, no matter what its 
phylogenetic status may be, has, by habit 
or environment, to adopt single-offspring 
pregnancy, the series of mammary glands 
will be reduced to a single functional pair 
and their site will be that dictated by the 
mother’s convenience in nursing. No 
mammal has so far transgressed, nor is 
likely to transgress, the great law of general 
bilateral symmetry as to reduce the mam- 
mary series to a single unit. 

As for the necessary modification of the 
primitive mammalian reproductive duct 
system, it is remarkable how similar are 
the stages rehearsed by all single-offspring 
mammals and how strikingly similar are 
' the end results produced despite any sort 
of phylogenetic kinship. 

In the whole course of the female genital 
ducts (Sliillerian ducts) there are, in the em- 
bryos of all mammals, three very distinct 
portions separated by definite landmarks. 
The most cephalic portion of the ducts 
stretches from the abdominal ostium to the 
point at which the gubernacular strand of 
the ovary (round ligament) crosses the duct. 
This cephalic part lies primitively in the long 
axis of the body and is destined to become , 
the so-called Falloppian tube. Thenextpart f 
is embraced between the point of attach- '■ 
ment of the gubernacular strand and the | 


place at which the two ducts of the opposite 
sides of the body become approximated 
in the midline and enveloped in the tissues 
of the “ genital cord.” This is the part that 
tends to lie transverse to the long axis of 
the body and it forms the uterine cornua 
of the adult. The last part, confined in the 
genital cord, fuses with its fellow of the 
opposite side and forms a single median 
chamber — ^the corpus uteri (See Fig. 19). 

The most distal sections of the female 
ducts (Falloppian tubes) are destined to 
become the true oviducts in all mammals, 
for they convey the ova from the ovaries 
to the pregnancy chamber. The middle 
portions, in the typical mammals that pro- 
duce multiple young at a birth, become the 
bilateral pregnancy chambers or cornua 
uteri. The terminal median portion be- 
comes the common passage through which 
the foetuses leave the uterus for the vaginal 
canal at birth (See Fig. 20). Since in the 
mammal that produces only a single foetus 
at a pregnancy the long double pregnancy 
chambers cease to be necessary they under- 
go a steady reduction in the stages of 
ontogeny. This shrinkage is marked by the 
increasing approximation of the point of 
attachment of the gubernacular strand and 
the corpus uteri itself. In the end the two 
cornua shrink inwards towards the corpus 
uteri to such an extent that they cease to 
exist as entities and the gubernacular 
strand becomes attached to the sides of the 
corpus uteri itself. With the diminution of 
the cornua the corpus uteri enlarges to 
form tire single ' ' ' n pregnancy chamber 

destined to be -sfor ■ ' rie foetus 

(See Fig. 21). lopp' = 
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Fig. 20. 

The multiple-pieguaiicy type of uterus, with large cornua, small body 
and minute tubes. The uterus is that of a sow. 


delimit the Falloppian tube segments from 
the corpus uteri segment and the round liga- 
ment of the ovary and the round ligament 
of the uterus, instead of being in a direct 


Fig. 21. 

^The single-pregnancy type of uterus, with large 
body and tubes but no cornua. The uterus is 
that of Homo. 


line are at an acute angle to each other — 
the angle being formed by the complete 
regression of the cornua uteri into the cor- 
pus uteri. The cornua have disappeared, 
not by fusion to form the large corpus uteri 
as is often assumed by human anatomists, 
but by shrinkage towards the corpus uteri. 
If any portions of the typical mammalian 
cornua persist in the corpus uteri of the 
single-offspring mammals, they are to be 
looked for in the short pars uterina tubae. 

When we come to seek for facts regard- 
ing the changes in the ovary whereby a 
reduction of the number of ova shed at a 
period of ovulation is brought about, we 
have no such satisfactory basis for assur- 
ance as we have in the case of the mam- 
mary system or in that of the female genital 
ducts. There are not sufficient facts re- 
corded to enable us to write a history of the 
structural and functional changes in the 
ovary that ultimately lead to the produc- 
tion of only a single ovum at the time of the 
ovulation. Strangely enough it is only 
concerning two of the more outlandish 
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Fig 22 

The single-pregnancy type of uterus of an armaddJo 


members of the single-ot'um mammals — 
armadillos and bats— that w'e have any 
really definite knowledge. AVe cannot hope 



Fig. 23 

The single-pregnancy t}'pe of uterus of a phyl- 
lostomid bat. (After Robin ) 


(After Nev man ) 

for a series of overt demonstrations of the 
actual number of ova shed from the ovaries 
during the period of ovulation in a wide 
series of mammah'an t}'pes. But fortun- 
atefy a visible record ahvaj-s persists of the 
actual shedding of the ovum. The bulky 
corpus luteum is al\\a3^s to be found in the 
ovarian follicle from which the ovum was 
shed. (See Fig. 24.) It is therefore nccc=- 
sani to reh^ upon the findings as to the 
number of corpora lutea present in the 
ovaries of pregnant animals in order to 
estimate the number of ova shed from the 
ovarj'- during the period of ovulafion. For- 
tunatel}' in the case of at least 2 mammals 
we have direct evidence that the produc- 
tion of ova has been reduced and that onlv 
one is normal!}' produced to become fertil- 
ized and so to pro\'ide the basis of the 
ensuing pregnane}'. 

The RePRODL'CTIO.V of the EDERT.fTFS. 

The edentates are, as a group, no great 
favourites with the s}'s{ematic mamm-^F- 
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gist for they do not fit very readily into his 
orderly schemes of classification. Certain 
characters are common to them all, but 
many of these common characters are such 
as might be expected to distinguish the 
existing members of almost any stock that 



Fig. 24. 

Outline drawing of a section of an ovary to 

show the single corpus luteum of pregnancy 

has fallen out of the race for progress 
and has become phylogenetically senile. 
Specialized diet, specialized habit and 
specialized anatomical developments dis- 
tinguish them all and of all of their special- 
izations it may be said that they are such 
as lead to nowhere in the mammalian 
march of progress. Perhaps it is for this 
very reason — that they are possibly a 
mammalian job lot — that they are of most 
interest to us in connection with their 
reprodnctive story. Most probably all the 
members of the Order that inhabit the New 
IVorld are bound together by real, if not 
very immediate, bonds of affinity and 
fortunately we have every assurance that 
the group of the arfnadillos, with which we 
are more especially concerned, are all near 
akin. 

One very definite specialization that the 
sloths, the anteaters and the armadillos of 
the New World have all embarked upon is 
the development of a simple, globular 


single-pregnancy type of uterus and a 
reduced series of mammary glands and 
nipples. Quite obviously, from the point 
of view of the relation of structure to func- 
tion, they have all carried • out all the 
anatomical changes that are characteristic 
of mammals that have reduced the size of 
the litter. Apparently no detailed accounts 
of the whole reproductive history of the 
sloths {Bradypodidue) or of the anteaters 
(Myrmecophagidm) have been published. 
We do, however, know that among the 
sloths a typical single-pregnancy uterus 
and a mammary series reduced to a single 
pectoral pair of glands and nipples have 
been uniformly achieved. The same gener- 
alization holds good with the anteaters 
and, in the absence of any evidence to the 
contrary, we may assume that in all of 
them only one offspring is produced at a 
birth, as is the case with those few species 
concerning which there is any definite in- 
formation. 

It is only concerning the reproduction 
of certain species of armadillos that all the 
essential facts are definitety known and 
extremely strange facts they are. Although 
it is so long ago as 1885 that the curious' 
story was first told, more than a quarter of 
a century elapsed before renewed scientific 
researches made it impossible to ignore or 
to disbelieve in the occurrence of the 
strange happenings that H. von Jhering 
had first claimed to be realities. 

Von Jhering had examined 2 pregnant 
females of the species known as Tatum 
hybrida that inhabits Argentina and whose 
local vernacular name is Mulita. He found 
in the simple uteri of both these females no 
less than eight embryos and these embryos 
were all enclosed within one chorionic 
membrane. More than this, all the em- 
brjros of both females were of the same 
sex, for both sets consisted entirely of 
males. The facts of this original finding 
ivere published as a brief note in 1885 and 
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m the next year the case was reviewed 
in another communication and now the 
almost unavoidable conclusion was arrived 
at~that each of these sets of 8 identical, 
sarae-sexed embryos had been derived 
from a single fertilized ovum. Von Jhering 
postulated the almost unbelievable, yet 
almost inescapable thesis that the entire 
litter of 8 embryos of T. hybrida had 
somehow been derived from the sub- 
division of a single ovum into 8 separate 
and identical individuals. Unfortunately, 
and owing to a. stupid mischance, this 
strange finding did not receive the atten- 
tion it desen'^ed. Von Jhering had sent the 
ovaries of a female armadillo of another 
species (T. novemcincta) of the same genus 
to Rosner for examination and in igoi an 
account of the microscopical structure of 
these ovaries was published. In this paper 
Rosner claimed that the only thing that 
was strange about the business was that 
' the ripe ovarian follicles of this animal 
frequently contained multiple ova. Accord- 
ing to Rosner’s finding, aU that happened 
was that the rupture of an ovarian follicle in 
the act of ovulation released many separate 
ova instead of the usual one and that the 
embryos present in the uterus were the 
products of separate ova in the manner 
ustial among mammals producing multiple 
offspring. It therefore became accepted 
that the separate ova instead of having 
come from an equal number of separate 
follicles had in the case of this animal been 
matured within and released from a single 
follicle, but otherwise the process of repro- 
duction was normal. Although this account 
of the process as given by Rosner entirely 
overlooked the outstanding fact that all 
the embryos in both litters were of the 
same sex, it appeared to fit into the general 
body of knowledge of the formation of 
multiple pregnancies of lower mammals 
and as a consequence the interest in the 
peculiar reproductive habits of the arma- 


* 0^ 
dillos lapsed for a time. It Avas not until 
igog that M. Fernandez re-e.xamined the 
embryological history of T. hybrida. His 
researches revealed the fact that though 8 
embryos constitute the usual litter, the 
number of young produced at a birth 
varied from 7 to 12. But he also showed 
quite conclusiA’ely that only i ovarian 
follicle, containing i ovum, and, subse- 
quently, a single corpus luteum was in- 
volved in any individual pregnanc3^ More- 
over, he made a thorough examination of 
the early stages of embryonic deA^elopment 
and showed how the embrjmnic rudiment 
of the original single blastoderm vesicle 
undenvent a process of fission. The ecto- 
derm of the embrjmnic plate produces out- 
growths from its central area and these 
outgrowths become in their firm areas of 
groAvth and development which, by ex- 
tending aw'a}'^ from the central area, form 
the bases of independent embrj-onic differ- 
entiation. At first, the embi3mnic area 
gives rise to two outgrowths at opposite 
sides of the little disc of cells. Next, two 
more are produced on an axis at right 
angles to that of the first two. Later in 
the inten'^als between these 4 prolongations 
of the embrjmnic area, 4 more outgrowths 
take place as a rule in T. 'hybrida and evi- 
dentlj^ in some instances 4 more are added 
to tlie series. Each one of these separated 
outgrow'ths then passes through all the 
stages of individual embr}'onic develop- 
ment and in the end 8 or 12 identical em- 
btyos are developed within a common 
chorionic cavity. Each has its own um- 
bilical cord and each its own placental 
area differentiated in a common zonular 
placenta. Each is in its own amnion but 
the separate amniotic cavities are all con- 
nected with the original common point of 
origin of all the embrj'os, by a series of _ 
small amniotic canals. 

It would seem that in T. hybnda the 
cleavage of the original embrj-on.'c plate is 
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normally into 8 or 12 and that when odd 
numbers of foetuses are present later on in 
pregnancy the reduction occurs as a result 
of overcrowding in the uterus and subse- 
quent abortion of some of the number. 
There would seem to be some disadvan- 
tages in the attempt made by this species of 
armadillo to produce eight or a dozen foe- 
tuses and to accommodate them in a uterus 
that seems so obviously designed to accom- 
modate only one. 

In the same year (igog) as that in which 
Fernandez described the strange happen- 
ings in T. hybrida, H, H. Newman and J. 
T. Patterson published a preliminary report 
of their investigation into the reproductive 
.hktmy/ mf a.D a.llind jpenies /T.. .tiosww- 
cincta) the Peba or Nine-banded armadillo 
of Texas. In this species the processes are 
exactly the same as in T. hybrida save that 
when the embryonic plate has produced 
its 4 outgrowths no further subdivisions 
are formed. The result is that in this species 
4 identical same-sexed foetuses are pro- 
duced at every pregnancy. Newman and 
Patterson were careful at the outset of their 
enquiries into the stages of embryological 
development to determine the fact that 
‘ ‘ there is never more than one true cor- 
pus hiteum in the ovaries of a pregnant 
female.” In T. novemcincta as in T. 
hybrida the ideal number of same-sexed 
identical foetuses is not invariably present. 
In Newman's series of over 200 pregnant 
uteri there were two in which only 3 were 
present and in one of these there were 
obvious traces of the aborted fourth mem- 
ber. In three cases five foetuses were 
present and in one of these the remains of 
a degenerating sixth embryonic rudiment 
were present. 

Perhaps few facts in systematic zoologj' 
are more puzzling than that demonstrated 
in the profound anatomical and ph5''sioIo- 
gical differences between two such ob- 
viously nearly allied animals as the spotted 


Jiyena [Hyaena [Crocuta) crocutd) and 
the striped hyena [Hyaena striata). The 
spotted hyena, as we have seen, contra- 
dicts every rule of ordinary mammalian 
Sexual development, while the striped 
hyena is perfectly normal in this regard. 



Fig. 25. 

The four uniovular foetuses of TaUisia novein- 
^incta to show their symmetrical arrangement in 
the uterus. (After Newman.) 

The Mulita armadillo and the Nine-banded 
Armadillo are so nearly allied as to have 
heen regarded by some mammalogists as 
inerely local varieties' of the same species. 

It is surely a remarkable thing that these 
two creatures should have resorted to this 
strange method of producing multiple off- 
spring from a single ovum and still more 
Strange that while the one species produces 
4 in a litter, the other has elected 8 or 12. 

The genus Taiusia is not the only assem- 
blage of South American armadillos, for 
dther forms, distinguished by certain char- 
acters that will be discussed later, are em- 
braced in nearly allied genera. Of these, the 
Tnembers of the typical genus DasyPtts are 
gf outstanding interest. The reproductive 
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histoi-}^ of the 2 species, the Six-banded 
armadillo [D. sexchiciiis) and the One- 
banded armadillo (D. gyiimai'Ks — Xemirus 
itmcinciiis) has been studied wth more or 
less completeness. Von Kolhker and Chap- 
man are agreed that these species norm- 
ally produce onl}/ a single offspring at a 
birth, but the birth of two young has been 
recorded in the case of D. sexcivcfus in the 
Philadelphia Zoological Gardens. But the 
most disconcerting of all the members of 
this genus is the Hair}^ armadillo or Peludo, 
D. villosus. In 1915. Fernandez announced 
the curious finding that in this species 2 
foetuses commonl}'' occup}^ the uterus and 
these foetuses seem to present everj' evi- 
dence of being derived from a single ovum. 
The 2 foetuses appear to be contained in a 
single chorion, separated from each other 
bj^ what at first sight seems to be their 
fused amniotic membranes. Each foetus 
has its own Umbilical cord and share of a 
zonular placental area. But the strange 
discovery that Fernandez made was that 
in the first 10 pregnancies he examined, the 
2 embrjms were both males in one case, 
both females in 2 cases and in seven cases 


chorionic \'esicle containing two embr}-os 
separated onty bj^ their amnia. Two fur- 
ther interesting facts were revealed b}- 
Fernandez during this investigation, for he 
found 5 cases out of his 34 pregnancies in 
\vhich onl}'^ one embi3'0 was present in 
the uterus. He also noticed that in 3'oung 
females that had never been pregnant the 
uterus still showed evidence of bicornuate 
structure. 

What sort of generalization can possibI\- 
be deduced from this strange assemblage 
of facts ? Obviously an}'^ suggestion of 
generalization can be but little better than 
guessAVork. But there are one or two de- 
ductions that may be drawn with compara- 
tive safety from tye anatomical findings. 

In the first place it seems justifiable to 
assume that all members of the Bradypo- 
didae, Myrmecophagidae and Dasypodidac 
alike have in their ph^^logenetic storj' gone 
through the phases of structural adapta- 
tion of uterus, ovaries and mammary 
glands typical of mammals that produce 
onty one offspring at a pregnancy. It is onlv 
of the Dasypodidae that we know sufficient 
facts concerning reproduction to obtain 


they were of opposite sex. Although the 
embr3ms appear to be enclosed in one 
chorion and although the general appear- 
ance of the pregnancy resembles so much 
that typical of the members of tire genus 
Tatnsia, tire fact that the pairs of embiyms 
are not invariably? of the same sex seemed 
to prohibit their origin from a single ovum. 
Fernandez examined in all 34 uteri coir- 
taining embr}?os in every? stage fi'om primi- 
tive streak formation to full term. He 
found that the 2 embry?os quite definitely 
started from 2 separate ova and that these 
2 embr5?os crou'ded together in the simple 
uterus had become so closely? approximated 
during development that their membranes 
had fused together and become thinned out 
over the area of fusion to sirch an extent as 
to produce the appearance of a single 


any? insight as to the changes that have 
happened or to make e\'en the most tenta- 
tive guess as to the causes of their happen- 
ing. Of the family? Dasypodidae -it is only 
of the two genera Tatnsia and Dasypns 
that we have sufficient data to make dog- 
matic statements. So far as the different 
species of these two genera that ha\-e been 
examined can tell us it seems true to say 
that members of the genus Tatnsia produce 
multiple, same-sexed uniovular embryos, 
while those of the genus Dasypus produce 
either single embryos or two that, in the 
case of the only? species so far fully studied, 
are, or may’ be, opposite se.xcd, and are de- 
rived each from a separate o^•um despit?^^ 
their deceptive monochorial appearance. 
Anatomicallv, the difference- betv. ren 
members of' the two genera Tatnsia and 
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Dasyptts, as these genera are generally 
defined, may be summarized as follows : 

Tatusia. 

% 

There are milk precursors of the permanent 
teeth. 

There are only 4 digits on the manus and ^5 
on the pes. 

A pair of inguinal mammary glands is present in 
pompany with a pair of pectoral glands. 

The uterus does not show any sign of the primi- 
tive cornua. 

Dasypus. 

There are no remains of a milk detention. 

There are 5 digits on both manus and pes. 

Only a pair of pectoral mammary glands is 
present. 

Presence of uterine cornua indicated in uterus 
of young female. 

It may be correct to state that of the 
armadillos, Tatifsia “ is the most aberrant 
form” (Flower and Lydekkar, 1891), but 
it retains at least one primitive feature in 
the possession of a partial milk dentition 
and probably another in having 4 instead 
of 2 mammary glands. Both genera are 
geologically ancient and all their known 
ancestors are confined to South America 
where remains of members of the existing 
genera are present in pleistocene deposits. 
Unfortunately, no definite conclusions as 
to the habits of their more remote ances- 
tors in the Miocene of Santa Cruz in 
Patagonia or in the earlier Eocene beds can 
be safely drawn from their fragmentary 
remains. We can therefore only guess at 
the factor that caused them, at some remote 
period in their story, to bring about all the 
anatomical changes that are typical of a 
single-birth pregnancy. Perhaps the most 
likely guess is that, since all the members 
of the Myrmepophagidae , save one, are 
arboreal and -all the Bradypodidae are 
rigidly confined to a life in the tree-tops, 
it was the arboreal habit that was the deter- 
mining cause. Although it might seem that 
armour-plating is incompatible with abor- 


eal life it must mot be forgotten that it is 
possible that this was more highly devel- 
oped subsequent to the descent from the 
trees and with the adoption of terrestrial 
life. And it must not be overlooked that 
among the armoured Edentates of the Old 
World {Mmidae) many of the Pangolins or 
Scaly anteaters are true tree-climbers al- 
though a few of them have abandoned 
arboreal habits and have become terres- 
trial and burrowing animals. The existing 
armadillos are terrestrial creatures and all 
accounts of their habits are agreed upon the 
expertness of their methods of burrowing 
and upon the depth of the retreats in which 
they have th'eir homes and produce their 
young. I know of no account of their life 
histories that suggest any possible remain- 
ing aptitude for climbing but that is not 
surprising in a group of animals so little 
studied in intimacy. 

Whatever it may have been in habit and' 
environment that dictated all the anatomi- 
cal changes of uterus, mammary glands 
and ovaries towards the end of begetting a 
single offspring at a birth, it is very evident 
that the present circumstances of habit and 
environment make no such demand. 
Beyond all animals, the one that has a 
nursery safe in the depths of a burrow can 
afford to produce large litters. It might be 
hazarded that the members of the sub- 
family Takminae had, at an earlier phylo- 
genetic stage, so specialized in uniovular 
ovulation that when change of circum- 
stances had resulted in the possibilities of 
dealing with larger litters the only method 
of producing them was by the subdivision 
of the single ovum. The difficulty- of the 
single pregnancy uterus was overcome by 
the extraordinary mechanical and sym- 
metrical arrangement of the resulting em- 
bryos in the uterus. But I know of no 
observation concerning the method of 
suckling of the numerous young at the 
limited number of nipples. That the dis- 
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parity between tlie number of functional 
mammaiy glands and the number of off- 
spring produced at a birth is no insuperable 
obstacle to the successful rearing of a family 
we know from the case of the guinea-pig. 
In tliis animal there is but a single pair of 
raammai^^ glands, but the number of 
3^oung in the litter maj^ considerabty exceed 
this. In tliis connexion it is worth noting 
tliat botli the guinea-pig and the Tatusias 
have exceptional!}^ long gestation periods. 
The guinea-pig is pregnant for nine weeks, 
the Peba armadillo for twice that period 
and the milk requirements of young 
animals born mature and after prolonged 
periods of gestation are well known to be 
less than those of more immature offspring. 

Of the members of the sub-family Dasy~ 
podinae it might be hazarded that they are 
still capable of producing more than one 
o^mm at the period of ovulation and that 
frequenti}' 2 at least are shed and fertil- 
ized. The only difficulty to be faced is the 
implantation of 2 pregnancies in the simple 
uterus adapted for tlie accommodation of 
only a single foetus. Here resort is made to 
the same sort of symmetrical packing as is 
adopted in the case of the Tatusias with the 
result that diovular foetuses appear to be 
monochorial. 

Two speculations suggest tliemseh'es 
from a study of the reproduction of the 
armadillos. The first is that caution must 
be exercised before apparently monochor- 
ial foetuses are diagnosed as being neces- 
sarily unio\'ular in origin. And the second 
is that the production of uniovular twins 
might be expected to be confined to those 
animals that have carried out all the re- 
adjustments of uterus, mamman^ glands 
and ovaries associated with the habitual 
begetting of a single offspring. 

Human and Other Twins. 

There would seem to be but little tempta- 
tion to produce more than one offspring 


from a single ovum in cases m which main- 
ova are shed in a single act of ovulation. 
Indeed we know that in the mammals that 
produce large numbers of offspring at each 
pregnancy there is often, if notinvariabh’, 
a shedding of ova in excess of the number 
of young that are actually born. There are 
ova enough and to spare to provide for 
these multiple pregnancies for not all the 
ova that are fertilized ever reach maturit}’. 
Some are aborted in earl}- stages of devel- 
opment by overcrowding in the uterus. 
Some perish by lack of a sufficient blood 
supply. Some are too late in their arrival 
in the uterus. Even when all the embr}-o.s 
are successful in arriving at maturity and 
all of them have succeeded in being born 
they may still be in excess of the number 
that are destined to grow up. It is well 
known that some of the marsupials produce 
more embr}^os than they have nipples in 
the pouch and since the immediate gnisp- 
ingand retention of a nipple is esseplial to 
life some of these excess embr}-os inevitabl}- 
perish. Asa general rule therefore we rna}- 
say that multiovular mammals tend to 
produce ova in excess of the }’Oung norm- 
ally reared as the result of a pregnane}-. 
There is no need to subdivide a single ovum 
in order to provide a litter. 

But if any group of mammals has estab- 
lished the physiological rhythm of produc- 
ing onty one mature ovum during each 
period of ovulation its only po=-^ibility of 
producing multiple embiyos i.s to sub- 
divide the single egg. This is what the 
armadillos of the genus Taiusda have to do 
and, as we have seen, T. hybrida make? 
one o\'um go so far as to produce a=: many 
as a dozen embrv-os and T. r.avc^y.cincla 
makes 4 as its normal litter. 

It would be a matter of the greatest 
interest to know how widespread thi= bu-’- 
ness of producing more than one embiyn 
from a single ovum ma}- be in the mam- 
mals. Unfortunately the kno-o.n fam.c a.-- 
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SO few that it is only possible to speculate 
on the subject. In the first place, before 
dogmatic statements could be made, it 
would be necessary to know precisely how 
many definite corpora lutea there were in 
the ovaries of the mother. In addition, the 
early stages of embryonic development 
would have to be definitely known and 
lastly the general likeness and identity in 
sex of resulting embryos would have to be 
ascertained. We do not know all these 
things concerning any of the mammals that 
might be considered likely to produce uni- 
ovular young. 

It is, of course, only among the mam- 
mals that have gone some way towards the 
development of a single pregnancy type of 
uterus and a reduced series of mammary 
glands that we would be likely tp find this 
method of producing multiple offspring. 
Two interesting classes therefore suggest 
themselves in this connexion — the volant 
mammals and the arboreal mammals. In 
both cases we know enough to make the 
question a tantalizing one, but one that 
cannot be solved by the facts so far avail- 
able. 

Concerning the volant mammals we 
have one very definite fact that is sugges- 
tive of further possibilities. Fortunately in 
his investigation into the reproductive storj^ 
of the horse-shoe bat, Harrison Matthews 
recorded the fact that “only one {corpus 
liiteum) is present in each female, in the 
right ovary and no corpora lutea atretica 
were found accompanying it.” It is strange 
that all investigations into the anatomy of 
the Cheiroptera are agreed that only the 
right ovary has ever been found to contain 
a corpus luteum and only the right uterine 
cornu has ever been seen to contain the 
embryo. This would seem to be the most 
extreme case of the limitation of ovulation 
— that one ovary should be selected to pro- 
duce the single ovum shed during ovula- 
tion. In the armadillos, although only i 


corpus luteum exists it may be found in 
either ovary, for both seem to be equally 
functional. The bats are not unique among 
the mammals in specializing in the func- 
tional activity of only one ovary. So far as 
is known, all the Monotremes, though 
possessing 2 ovaries and oviducts produce 
ova only from the left ovary. In these 
animals the selection is of the left sex gland, 
as is the case among birds, whereas in tlie 
bats it is the gland of the right side that 
alone functions. 

Concerning the bats we also know that 
only a single embryo is ever produced by 
any species in Great Britain, But some 
species (sue!) as the PipistreJJ) which here 
produce a single offspring commonly have 
2 in continental Europe. And here, just 
where the question becomes most interest- 
ing, our knowledge of facts ceases. So far 
as can be ascertained there is no record of 
the sex of the t\\’o offspring nor of tlie 
number of corpora lutea present in the 
ovaries of the mother. It is impossible to 
guess if the two young produced by the 
bats in France and Germany are uniovular 
or multiovular in origin. 

Concerning the arboreal mammals there 
is the added interest that Man must be 
included in their number. Much light 
could be thrown upon this subject by a 
careful investigation into the reproduction 
of those monkeys that readily breed in 
captivity, for most monkeys occasionally 
produce 2 young at a birth. Facts as to the 
similarity or dissimilarity and the identity 
or difference in sex of the two young are 
necessary and, above all, the number of 
the corpora lutea, before any further ad- 
vance' can be made towards shedding light 
on the problem as it is presented by the 
lower Primates. 

In the case of Man it must be admitted 
that our ignorance is almost complete and 
most of the accounts of the origin of human 
twins and multiple pregnancies are little 
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bettei' than guesswork decked out in 
scientific trappings. In 1917 Newanan 
wrote; “The evidence furnished the 
data collected b\r obstetricians of twins in 
Jf fero also favours the existence of mono- 
z3’gotic twins. Frequently tliis e^adence is 
lacking in %-er3^ essential points. Some- 
times, for example, the sex is not men- 
tioned, and never, so far as I am aware, is 
there information about the number of 
corpora lutea present. The importance of 
the latter data cannot be overemphasized 
in tlris connexion ; a knowledge of whether 
one or more corpora lutea are present 
would furnish a crucial test of the number 
of ova concerned in a gi^'en pregnancy. /?/ 
not a single case of human multiple bhihs, 
so far as I an: aware, has the number of 
corpora lutea been noted.” Failing this 
knowledge Newman pins his faith upon 
more scientific accounts of the conditions of 
placentation and disposition of the foetal 
membranes and he says : “ Altliough data 
as to intra-uterine relations are incomplete 
and inconclusive, they form the only reaUj^ 
direct evidence now available on the mode 
of h^iiming in Man." But even this evi- 
dence has to be treated with the greatest 
caution however scientifically it is recorded . 
In tire case of Dasypus vUlosus we have 
seen how diormlar embryos ma}^ b}'^ earl)'^ 
readjustments of tlreir foetal membranes in 
the confined space of a single-pregnancj'^ 
uterus present ever}'^ appearance of being 
monochorial twins-. 

WTiat would seem to be most probable 
is that Homo, having produced a tjpical 
single-pregnanc}' tjpe of uterus and a- re- 
duced series of mammarj' glands during 
the phylogenetic past, can in present cir- 
cumstances of habit and environment face 
multiple pregnancies despite tire initial 
anatomical handicap. Multiple pregnancies 
in i\Ian maj* result from a reversion to the 
more primitive mammalian method ^ of 
shedding several ova at an act of ormlation 
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or it may be brought about by the arma- 
dillo s method of making more than one 
embrjm from a single ovum. It is best to say 
that we have not sufficient e\'idence to 
determine which is the metljod most com- 
monly employed. It seems safe to sa}' that 
opposite-sexed pairs are certainlj- diovular 
in origin and that same-se.ved pairs ma}' or 
may not be uniovular. Even among the 4 
um'ovular foetuses of Taiusia novcmcincta 
there is not absolute identity in all charac- 
ters but there is a vety definite and striking 
similarity between them. A ver}'' striking 
similarity betw'een tlie 2 members of a 
same-sexed pair of human beings is strong 
presumptive evidence of their unio\'ular 
origin. Perhaps that is as far as it is safe 
to go and possibty it would be a gain to 
limit the term twins to human paired, same- 
sexed offspring that exhibit a Iiigh degree 
of general similarit3^ 

The reason wh}'' it might be desirable to 
limit the term twins to what are commonh' 
termed “ identical twins ’’ is that confusion 
with what are termed twins among lower 
animals would be avoided. When an 
animal which normall}’ produces fairl}- 
large litters, produces onl}' 2 3‘oung we do 
not commonty apph^ the term twins to 
them. We do not speak of twin rabbit.s if 
the mother chances to produce onty two. 
But with such domestic animals as gencr- 
allv produce onh' one at a birth ffie 
occasional 2 that are begot are commonly 
termed twins. The use of this term opens 
up file old questions of twinning in Ungul- 
ates and the production of the freemartin. 

John Hunter (17S6), Xuman, the Dutch 
veterinarian (1S43), Spiegeiberg in Ger- 
many (1861), Berr\- Hart (1910), L. J. 
Cole (1916) and F. R. Lillie (roifi) are 
among the prominent workers who have 
helped to build up a vast literature on tlw 
subject of the freemartin. But the free- 
martin does not, as has been so commonbe 
held, provide an3' evidence in favour of 
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uniovular origin of ruminant twins. Lillie 
has shown quite conclusively that the free- 
martin is a female, aborted in the develop- 
ment of its proper female sexual characters, 
by the male hormone passing into' its circu- 
lation, which has become confluent with 
that of the fully sexed bull with which it 
shares the uterus. It is impossible not to 
agree witli the summing up of Lillie’s work 
by Newman : “ The work leaves no ques- 
tion as to the dizygotic origin, not only of 
opposite sexed, but also of same sexed 
bovine twins. Whether real monozygotic 
twinning ever occurs among the Ungulates 
is highly questionable." 

So far as is at present definitely known 
the production of more than one embryo 
from a single ovum — or what might per- 
haps be properly termed twinning — occurs 
only in Man and the Armadillos of the 
genus Tatusia. It might be expected to 
occur at times in other Primates and in the 
Bats, but we should not look for it outside 
the limits of those animals that, having in 
the phylogenetic past reduced the uterus, 
the ovary and the mammary glands to the 
single-pregnancy type, find it possible, 
perhaps by changed circumstances, to be 
pregnant of and to rear more than one off- 
spring at a birth. 
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Full-time Intraligamentous Ectopic Gestation 

BY 

Lily G. Selliah, L.M.S. 

AND 

W. C. Osman Hill, M.D., Ch.B. 

{From the. Anatomy Department, University of Ceylon) 


The intraligamentous tj^e of tubal gesta- 
tion is sufficient!)^ rare to w-arrant the 
recording of details of everj^ case. This 
becomes increasingly so in those feiv 
instances which succeed, despite the ab- 
normal location of the gestation sac, in 
proceeding to term. 

The case in question is that of a full-time 
anterior subperitoneal intraligamentous 
p'regnanc)^ which was discovered in one of 
the bodies sent to the dissecting room of 
tliis Department. The previous history, as 
obtained from . departmental records, 
showed that tire patient was a Sinhalese, 
29 years old. This was her second preg- 
nancy; the first resulting in a normal de- 
li r^ery 8 years ago. 

I. Preliminary Ex^lmination of the 
Cadaver. 

The. bod)^ was that of a verj'^ well 
nourished woman of average build ; weight 
TOO pounds. On abdominal palpation a 
hard mass, thought at first to be a foetal 
^'ead, was felt liigh up to tire left of tire 
middle line, and the foetal back on the 
right side. 

. An attempt to withdraw some anrniotic 
fluid (by inserting a needle tlrrouglr the 
middle line below the umbilicus) for the 
purpose of injecting fonrralin, was a 
failure. 


f 

II. Notes on Dissection. 

The body was opened b)? two para- 
median incisions to avoid injury to the 
linea nigra which, despite tire deep pigmen- 
tation oi the genera} bodily surface, was 
very pronounced. 

A horizontal incision was tlren made 
above the umbilicus and the flaps turned 
back. 

I. The gestation sac. 

A large thin-walled sac occupied the 
centre and right of the pelvis and lower 
abdomen. The thin wall of the sac was 
accidently penetrated b}' the knife and re- 
vealed the back of a full-time child whose 
buttocks were disposed upwards and to the 
right and whose head^was later discor'ered 
well down in the pelvis in the right occipito- 
anterior position. Amniotic fluid was 
absent; the membranes tying on the surface 
of the child. The anterior (peritoneal) wall 
of the gestation sac was reflected along the 
inguinal region on the posterior aspect of 
the anterior abdominal wall. The stretched 
ligamentum teres e.xtended across the sac 
towards tlie internal abdominal ring. The 
caecum and appendi.v were closely ad- 
herent to the top of the sac on its e.xlrr-nie 
right. The right Fallopian tube was found 
along the upper edge of the sac. The rigltit 
ovar)’- was normal and to the right of ih^' 
tube, and above the sac. 
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2. Uterus. 

This organ was displaced to tlie left and 
upwards and was enlarged to the size of a 
foetal head and hard to the touch. It was 
tliis object which had given the impression 
of a foetal head on abdominal palpation 
prior to anatomical exploration. 

The following measurements were re- 
corded ; 

Length - - - - 6 inches. 

Breadth - - - - 4 inches. 

Thickness of wall - inches. 

A window dissection made on the an- 

terior wall of the uterus showed that the 
heaci of the child was' making its way 
through the side wall of the uterus at its 
junction with the cervix and the body of 
the uterus was pushed up and to the left, 
'sitting,' as it were, on the head of the 
child. 

On vaginal examination the' cervix was 
found to be thickened and the os admitted 
one finger, but it was possible to meet a 
finger from the other hand placed in the 
pelvic extension of the gestation chamber, 
proving that an attempt had been made by 
nature to discharge the child into the 
natural passages. 

Further dissection revealed that the 
aperture so formed in tire right lateral 
fornix extended upwards affecting the 
right aspect of the cervical canal and also 
the right lateral wall of the lower uterine 
segment, but these deficiencies were closed 
b}’' the placenta, which had gained attach- 
. ment to the lateral uterine wall. 

3. Fallopian tubes. 

The left tube was normal in length (3I 
inches), but was compressed, with the left 
ovary against the side wall of the pelvis by 
the enlarged and displaced uterus. The 
right tube was stretched to 4) inches. Its 
ampullar5^ portion was thickened and 
swollen, the swollen part measuring 2 


inches by i|- inches and opening below into 
the ^station sac, thus suggesting that this 
part of the tube -was the primary location 
of the ovum. 

4. Placenta. 

After opening' fhe gestation sac and with- 
drawing the foetus, the placenta was found 
attached to the medial half of the upper 
part of the anterior wall of the sac; passing 
thence on to the right lateral wall of the 
body of the uterus, between the two layers 
of the broad ligament. Its upper margin 
gained the Fallopian tube, but whether or 
not there was any original placental attach- 
ment, or alternative^, whether this was 
due to secondar}' extension, cannot be 
definitely stated. The area in contact with 
the uterine wall includedjhe portion of the 
latter that had been eroded, producing the 
rupture already referred to in dealing with' 
the uterus. 

5. Child. 

The child was a well developed, full time 
male of 18 inches crown-rump length, 
weighing 3 pounds I5 ounces. The umbili- 
cal cord measured igl inches long. 

Discussion. 

All obstetrical authorities agree on the 
rarity of the secondary intra-ligamentous 
or mesome trial type of ectopic pregnancy. 
Eden and Lockj^er’ maintain that many, if 
not most, of the examples in the literature 
are not true intra-ligamentous pregnancies, 
but are subject to explanations other than 
that needed to produce the mesometrial 
location of the gestation sac, i.e. the jup- 
ture of the lower wall of a tubal gestation 
sac, whereby the foetal membranes are 
enabled to expand by separation of the two 
layers of peritoneum comprising the broad 
ligament, without rupturing them and 
becoming intraperitoneal. These authors 
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"BLOOD-PRESSURE AND THE INCIDENCE C 

that M'omen who are potential hj^erten- 
sives develop hypertension at an earlier 
period in pregnancy than others do, and 
the hypertension is therefore of longer 
duration. It is evident that there is no justi- 
fication for the premature termination of 
pregnancy with the purpose of making the 
mother less hable to permanent hyperten- 
sion. Pregnancy may still be interrupted if 
there seems to be a risk of eclampsia or 
after the foetus is viable, i.e. at the end of 
flhe 37th week, if this is considered neces- 
sary, owing to the severity of the toxaemia, 
to save the foetus from death hi utero. 

‘ Does pregnancy aggravate h5pertension 
already existing when pregnancy starts? 
If the conclusions of this paper are correct 
it is evident that it does not. Not only is 
there no increased incidence of hyperten- 
sion in parous women compared with nulli- 
parae, but there is no significant difference 
between the mean blood-pressures of the 
T’vo groups at any age. A patient who has 
chronic hypertension of severe degree at 
the onset of pregnancy runs a considerable 
risk of losing her baby, but there is no 
evidence in our series that pregnancy has 
any deleterious effect on the remote prog- 
nosis for the mother. 

Summary and Conclusions. 

1. An anatysis has been made of the 
blood-pressures of 1,956 women. Of these, 

^ 915 were nulhparous and 1,041 parous. 

2. Statistically significant differences 
could not be found beriveen the mean level 
of blood-pressure in nuUiparous and parous 
\vomen at any'' age. 

- 3. There was no statistically'’ sigmficant 

difference in any age group between the 

Percentages of nulliparous and parous 
NNomen with blood-pressures o^^e^ 120/S0 
cover 140 /go. 

I.. The number of pregnancies had no 
lonstrable effect on the mean level of 

'd-pressure in parous women. ^ 


F HYPERTENSION 

7 

5- Pregnancy does not cause chronic 
hypertension. The level of blood-pressure 
in parous women is the same as it would 
be if they had nev'^er been pregnant. 

6. Pregnancy does not aggravate a ten- 
dency to hypertension, neither does chronic 
hypertension develop earlier in parous 
w’omen. 

7. Though hypertension is a common 
remote sequel of toxaemia of pregnancy' it 
is not caused by' the toxaemia, patients 
who develop hypertension following a 
toxaemic pregnancy' would have done so 
if they had never been pregnant. A ten- 
dency to hypertension often contributes to 
the severity' of toxaemia. 

S. Toxaemia of pregnancy' may he 
regarded as a temporary' disorder closely 
associated with pregnancy' and leaving of 
itself no permanent lesion. 

g. There is therefore no justification for 
terminating a toxaemic pregnancy' pre- 
maturely in order to protect the mother 
from chronic hypertension. 

' 10. There is no evidence that pregnan^. 
permanently, aggravates hypertension al- 
ready existing when pregnancy- starts. 
There is therefore no justification for ter- 
minatir-g an early’ pregnancy' in a patient 
who has essential hypertension. 

Our thanks are due to Mr. W. J. Martin 
of the Department of Epidemiology and 
Vital Statistics, University' of London, for 
his invaluable help \vith the statistical work 
embodied in this paper. 

The Frequency' Distribution Curves of 
blood-pressure relative to Tables I and 1 \ 
will he found at the end of this paper (Figs. 

I to 8). In each case the ordinate repre- 
sents the number of patients whose blood- 
pressure falls within the 10 mm. groups in 
the abscissa. For reasons of space a single 
number only is gi\'en in the abscissa in each 
case; for example, “120” represents the 
group whose blood-pressure fails between 
120 and 130 mm. of mercury 
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FREQUENCY DISTRIBUTION OF BLOOD PRESSURE 
AGE GROUP 10-19 
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Full-time inteAligamentous ectopiq 

inaintain that the rupture of blood vessels 
in tins event would lead to haemorrhage 
sufficient to cause the death of the foetus; 

- therefore examples Avhich proceed to term 
cannot be regarded as due to tins kind of 
tubal rupture. Jellet and MadilP on the 
other hand, aver that the support given by 
the layers of the broad ligament is such 
that an}^ accompan3dng haemorrhage is 
limited. In any case, what usuallj^ happens 
apparently, is that the gestation sac, which- 
ever wa}^ it comes to lie in the broad liga- 
ment, succumbs to the accident and a 
haematocele is the consequence. Never- 
theless, it is generall5'’ admitted that indi- 
mdual instances can wiffistand the process 
and do occasionall}^ carrj^ on by virtue of 
the activities of the foetal membranes, 
wffierebj' the placenta affixes itself to neigh- 
bouring tissues and drav’s therefrom 
sufficient nutriment for the foetus to sur- 
vive till term. Man5^ ho\vever, undergo 
secondarjr rupture due either to stretching 
from foetal growth or to the erosive powers 
of the placenta. Such rupture maj' be into 
tlie general peritoneal cavity or into the 
genital passages; or occasional^ both. 
These cases are attended b}^ fatal conse- 
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mural portion of the tube. Uforeo^'cr the 
anatomical appearances and the site of 
placental attachment suggest almost incon- 
travertiblj'^ that the rupture has been due to 
erosion from without. Also tlie relations of 
the sac at term would necessitate the as- 
sumption that a double rupture, inwards 
and outwards, had occurred if the sac 
commenced its growtli at the tubo-vtcrinc 
junction— and, though such cases of double 
rupture are known, the3'^ are \'er3' rare. 

It might be possible to e.xplain some 
cases of apparent mesometrial location of a 
gestation sac to the continuance of an 
ordinar 37 tubal gestation which had rup- 
tured intraperitoneall3' and become secon- 
darily covered u'ith serous membrane 
derived from inflammator}' tissues. This 
explanation is not verj' convincing, but 
might cover some examples where the 
peritoneum had not been stripped off the 
anterior abdominal and pelvic walls or the 
posterior wall of the cavit3\ As the strip- 
ping had occurred chiefl3’ anteriorly in the 
present case, tliough not to such a degree 
as in Berrj'^ Hart's'’- ' example, it is not 
considered that the e.xplanation just given 
is adequate. Added to this is the fact that 


quences to the woman. 


the peritoneum is compa rativclv undis- 


It remains to state wh3^ the present turbed posteriorh% so that the gestation sac 
example is claimed as a true intra-h’gamen- lias a complete peritoneal co\'ering, e.xcept 
tous gestation, secondary'- to tubal preg- where it is connected rrith the lube and 
nanc3n This may be best accomplished b3' lateral uterine wall. Moreover the disloca- 
ruling out the other possibilities which are : tion of the uterus to the left is too great to 
(i) interstitial (tubo-uterine) pregnancy, (ii) be accounted for except b}' virtue of a true 
ordinary tubal gestation, (iii) pseudo-liga- mesometrial site for the sac. 
mentous gestation. The first alternative The pseudo-ligamentous gestation i« 
seems to be the most likely and the second- rather a special variet}' of the preceding, 
ary^ rupture into the right side of the uterus It commences in the ampullary- portion of 
is somewhat in its favour. But against this the tube, which, instead of nipturing, 
explanation we have the fact that the gesta- becomes inordinately stretched over thy 
tion sac is not covered anywhere by muscle, growing sac contained within. A'- U 

nor does it show any evidence of the re- stretches, the tubal wall becomes second- 
mains of uterine tissue over its surface, arily attached to the posterior hyer of tin- 
while the site of the rupture is too low down broad ligament and so (he sac appear.-' u > 
for .a pregnancy commencing in the intra- be contained withm the latter Tlv- nron- 
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able commencement of the pregnancy in 
the ampullary portion of the tube in the 
present instance is evidence in favour of 
this interpretation, especially when it is 
considered that true mesometrial pregnancy 
most usually starts in the isthmic region of 
the tube. But the ventral growth being the 
principal feature in the present case, argues 
against the diagnosis of pseudo-ligamentous 
pregnancy. 

So we are left with the conclusion that we 
are dealing here with a true mesometrial 
pregnancy. The pregnancy has proceeded 
to term and the erosive action of the pla- 
centa has produced a secondary opening 
into the birth canal. Lack of expulsive 
power around the wall of the gestation sac 


has resulted in the foetal head becoming 
impacted in the maternal pelvis; and the 
mother has died, not from haemorrhage so 
much as shock, although some haemor-' 
rhage from the lower part of the placenta 
was probably a precursor of this. 
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REVIEWS OF HOSPITAL REPORTS 


REPOET OF THE EOTURDA HOSPITAL. 
By the Master, Dr. Niuian McI. Falldner, and the 
Stall of the hospital covers the year November ist, 
to October 31st, 1943- Before passing to the 
substance of the report a fitting tribute is paid to 
the memorj- of the late Sir William de Courcy 
Wheeler, who.had been consultant surgeon to the 
hospital for manj’ years. The work reviewed has 
been carried out in the out-patient department, 
the district, the obstetric wards, paediatric depart- 
ment, gjmaecological wards and Social ser\’ice 
department. 

At tlie out-patient department there were 38,223 
attendances. Of these 15,313 were antenatal Hsits. 
Eighty-six per cent of the patients delivered in 
the hospital attended the antenatal clinic. Routine 
blood Wassermann reaction is once again advo- 
cated on all pregnant women. WTiile the work 
done in the antenatal department gives great satis- 
faction, no eflScient postnatal clinic has as 5'et 
been organized. It is thought that if this could 
be rectified -by establishing a clinic to which both 
mother and baby could be referred on discharge 
from the hospital, more patients could be persu- 
aded to continue with breast feeding. Breast feed- 
ing has been all too easil}' abandoned by patients 
in spite of a campaign in its fa^'our. 

The problem of under nourishment has been 
helped bj’ the establishment of antenatal and 
postnatal dining centres in various parts of the 
city. Some 443 patients received meals during 
the year from these, but on the other hand there 
there were 5,420 deliveries in the hospital and its 
district. The 8th daj- of the pueiperium is the 
customary daj^ for discharge from the hospital. 
By this time breast feeding is rarel5' proper!}' 
established and, as is so common, when the first 
difficulties are encountered the mother gives up 
the struggle and puts the baby on the bottle. The 
mother should really have another week in hos- 
pital. This problem is b}' no means confined to 
the Rotunda where the intern matemit}' turn- 
over is steadily increasing year by year, reaching 
3,884 deliveries in the year under review, from 
2,773 in 1934. Longer stay in hospital is therefore 
impossible. Already overcrowding is serious, as 


reflected in the paediatric section. As with tiie 
cliild, so with the mother, overcrowding means 
infection. The Master’s solution is that more 
women must be confined in their own homes, and 
the Rotunda would work for that end. As an 
immediate solution it may ^\•ork. More and more, 
however, institutional confinement is being de- 
manded b}' the populace, and not without reason. 
It is so much more convenient for many. As long- 
term policy surely sufficient accommodation should 
be provided for institutional deli\-eries, with ade- 
quate lying-in beds. This would allow the mother 
to have a proper rest, often sorel}' needed. It 
would then be possible for many feeding difficulties 
to be overcome while the patient was still under 
supervision. 

In spite of the difficulties under which tht 
hospital is working the report indicates a vere 
high standard of achievement Of 1,536 district 
deliveries, and 3,884 deliveries in hospital tliere 
were ii deaths, (i district, 10 hospital, giving a 
mortaht}’ rate of 0.257 per cent in tlie hospital, 
and for the combined service, 0.202 per cent One 
death was considered due todiaemorrhagic enceph- 
alitis following N A.B. therapy. The patient wa'- 
admitted. unconscious 48 hours after the second 
injection (0.6 gnn.— incidentally erroneouriy 
stated as 6 grm . on p 118) She died 7 hours later. 
Reference is made to 4 other patients whose lives 
were imperilled. Dr. Falkiner has abandoned the 
use of arsenicals in tlie treatment of syphilis in 
pregnant women and is at present using bismuth. 
The remaining hospital deaths arc critically re- 
viewed and there is nothing to add The district 
fatal case was somewhat unusual and considerv'J 
to be primarily due to malnutrition. 

In breech delivery the test of skill is the deliver}- 
of the full-time child in tlie primigmvida where 
there is no other obstetric abnormality. To arr;-. - 
at this figure was not easy, but the over all fo t.'d 
mortality is not high. 

The induction of labour table shows r.n unu'c.-.l 
feature — surgical induction w.is performed i-r r: 
cases of dead foetus, while only in 3 c. s ^ cf 
dead foetus was drug induction used. J.nd-_-rrir;; 
of labour was not carried oat in a.ny case of iJS- 
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pect disproportion in a primigravida it is stated. 
Of 10 2nd gravidae, however, 3 had had the first 
labour induced at 39 weeks : i in the first preg- 
nancy had been going to have a Caesarean section, 
but the foetus died m utero, and a 4-pound ch'ild 
was born as a result of a drug induction. In 4 
cases, therefore, in 2nd gravidae, induction was 
performed when it was not known by trial what 
the patient could do if given a chance. One 
remarkable case (B.B. 5/5/43) is that of a igtli 
gravida with a flat pelvis who had had 3 previous 
lower segment Caesarean sections and was admitted 
with a transverse lie and ruptured membranes but 
without pains. Pains were induced by bringing a leg 
down tlirough a 2-finger cervix. She was delivered 
of a living baby weighing 7 pounds 6 ounces. — 
“ Head difi&cult by Smellie-Veit.” This case is 
illustrative of the attitude towards Caesarean 
section. This operation is avoided so much that 
one is inclined to think that occasionally zeal out- 
runs judgment. The Caesarean section rate is 
approximately 1.7 per cent. Of 45 Caesarean 
sections of which details are given 3 had spinal, 
3 general, and 2 local anaesthetics, while in 37 
details of anaesthetics are not given. 

In the toxaemic section there were 250 cases 
(6.4 per cent). The incidence of albuminuria is 
fairly high (181), while the remainder are classified 
as " eclampsism ” (21), " eclampsia ” (24), 

"nephritic toxaemia" (15), and hypertensive 
toxaemia (ii). It would be interesting to know 
wliat is the standard of hypertension. In the 
patient of 46 years with hydatidiform mole and 
" eclampsia ” (A.G. 29/9/43) hysterectomy with- 
out opening the uterus would have avoided a 
number of complications. 

In the Paediatric Department there has been 
trouble. The general paediatric lay-out in the 
hospital is outlined. Epidemic after epidemic of 
gastro-enteritis has taken place in the hospital as 
in Dublin itself. Inadequate nursing, out of date 
and hopelessly inadequate accommodation for 
babies are responsible factors. Immediately re- 
quired are a special isolation department for 
babies, additional nursing and medical super- 
vision. All told there were 144 neonatal deaths. 
Twenty-two full-time normal healthy babies died 
of enteritis. An important observation is that not 
o e.of the babies who contracted enteritis and died 
' ^ er wholly or partially breast fed. Such is 


the position frankly and critically stated in the 
report. 

The work of the pathological and gynaecological 
departments is briefly outlined. 

The Master and Staff ha\'c much of rvhich to be 
proud. Where results could be criticized adversely 
they have done so themselves and pointed out the 
remedy. 


CLINICAL, REPORT OF THE COOMBE 
LYING-IN HOSPITAL. 

This is Dr. Edward A. Keelan’s first report as 
Master of the Coombe Hospital, and covers tlie 
period Deccinber 17th, 1942, to December 31st, 
1943 - 

The hospital's capacity has been taxed to the 
full and sometimes overtaxed. More lying-in beds 
are required. There were 1,877 intern deliveries, 
and 1,433 district deliveries, making 3,310 deliveries 
in the hospital service. There were 6,739 attend- 
ances at the antenatal clinic. 

In intern practice there were 6 deaths among 
delivered patients, 2 died undelivered of cerebral 
haemorrhage and 1 died of B. coli septicaemia 
14 days after transfer (16 da3rs after deliverj') to 
a fever hospital, giving a total of 9 deaths (0.49 
per cent). One patient died in the district service. 
This gives a total maternal mortality of 0.3 per 
cent in the complete hospital practice. In cal- 
culating these mortality rates I have included the 
2 deaths in the undelivered patients and also the 
death of the transferred patient. To exclude them 
as is done in the opening summary of the report 
is to exclude 33)^ per cent of the intern maternal 
deaths in the sendee from the calculated mortality 
rate. 

Of these fatal cases there is an instructive case 
of marginal placenta praevia (308/43). She was 
admitted at 33 weeks bleeding slightl3\ Vaginal 
examination under anaesthesia revealed marginal 
placenta praevia but treatment, was not carried out. 
Because she lived near by and did not bleed for 
the next 5 da3^s she was allowed to go home, hav- 
ing been told to report or send for help immediatel3' 
should bleeding recur. She failed to carry out this 
advice when bleeding did recur 2 weeks later. Four 
hours after the onset of bleeding she arrived in the 
hospital moribund. (Ever3' obstetrician who has 
treated antepartum haemorrhage expectantly in 
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hospital must, upon occasion, have cast a longing 
e3'e on a much needed b.ed occupied by an appar- 
ently healthy woman u'ho was being kept in hos- 
pital merely because she had a slight painless 
haemorrhage. It is difficult at times to be fully 
persuaded that such a woman is in imminent 
danger of death. Yet she is.) One might wonder, 
if expectant- treatment was contemplated, why the 
examination under anaesthesia on admission.? 
This is not an isolated instance of examination 
under anaesthesia with detection of placenta prae- 
via and then the adoption of expectant treatment. 
In case 46S/43 the same was done. This practice 
would seem to invite further bleeding when the 
emdentlj- desired expectant treatment would have 
to be abandoned. It has been said that there is 
a place for the ejq)ectant. treatment of antepartum 
haemorrhage, but not for the expectant treatment 
of placenta prae via. 

Turning to the other cases of placenta praevia 
we find 5 cases of central placenta praevia in which 
the treatment was *' Foot brought down.” In none 
of 19 cases of placenta praema was Caesarean 
section performed. There was only i maternal 
'death, but out of 17 cases in which the babv 
weighed 5 pounds or over, there were 7 stillbirths 
{41 per cent). It is gratif5'ing to note that the 
blaster has stated that his preference is now for 
lower segment Caesarean section ” in those cases 
of central and marginal placenta prae\da, which 
have been diagnosed under aseptic conditions, and 
in which the bab}- weighs approximately 6 pounds 
or upwards.” 

Among 9 cases of prolapsed umbilical cord there 
were 5 living children. Of 4 stillbirths 2 had died 
i« -iitero before admission, i was deformed and the 
mother of the remaining i had severe pre-eclampsia. 
Congratulation is due for successful result to 
mother and child bj' lower uterine segment Caesa- 
rean section in a primigravida at term (1111/43) 
with a free disproportionate head, the forceps 
haring been applied outside while the cervix 
was only one-quarter dilated; there were 5 inches 
of prolapsed cord in the vagina. Yffiat is meant 
by Case g of this table (1504/43) I do not know. 

" Breech ” is stated as the complication of this 
case of prolapsed cord. The treatment (for tire 
prolapsed cord) is stated as “ version. ” The case 
does not appear in the table of internal and com- 
bined vereion. Presumably, therefore, the version 
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uas external, and cephalic (the presentation is 
stated as breech). Yet in the remarks we find 
' Grav. 7. Aet. 39. Footling presentation. Os full. 
Extraction.” 

The mid-forceps rate is 1.5 per cent. AVhen low 
forceps cases are added, the total forceps rate is 
6 per cent. The induction' of labour rate is low. 
There were 6 drug inductions, nearly all for dead 
foetuses. There were 23 surgical inductions of 
which 2 were for the prevention of dystocia while 
the remainder were for a variety of commonly 
accepted indications and a number of toxaemic 
cases. The method of surgical induction, how- 
ever, is usually not stated. Of 23 inductions the 
method is stated onlj' in 3, and a different name 
is given in each case for the same method, and by 
implication a fourth case was induced .similarlv 
by puncture of the membranes. How were the 
remaining rg induced.? 

There were 19 cases of new Caesarean section. 
Disproportion was the main indication in ii, all 
of which had been in labour for some time. Time 
of the rg became morbid on the B.M.A. stnndard, 
and in addition i died of peritoniti.=. All 23 repeat 
Caesarean sections were performed for di.spropor- 
tipn. Two of those had each had 6 previous 
sections, and i had had 5 previou.s section.^. All 
the babies of the new Caesarean section.s .sun’ived. 
Among the repeat sections there were 2 neonatal 
deaths. In one of these there was difncultj' in 
extraction of tlie foetus on which autopsy shower] 
a small tentorial tear and congestion of the viscera ; 
in the second where the cause of death is not 
stated, the baby weighed 0 pounds S ounce.<-', and 
the anaestlietic had been open ether. 

Accidental haemorrhage occurred in 17 ca''<. 
.Among these were i maternal death, ro stillbirths, 
and I neonatal death. In general the initial treat- 
ment was conservative, treating shock and if 
necessarj-, replacing blood loss. Where the cervix 
was partly dilated and being taken up the rm;;;. 
branes were punctured. Repeated sm.all dc-c-' oi 
morphine were given for the relief 0/ pain. Tlr- 
table does not state definitelj- whether the patienl'- 
were in labour or not when thet- came under ob.''-."- 
vation. By deduction the majoritj- were in lai-our. 
Case S (471 /43) prc-sumabh- was not in labour, ra- 
the cervix was closed and had to be dilated b-icrt; 
the membranes could be punctured. Yet ti:ra ca<>- 
does not appear in induction of Ir.baur t.ai,’.-- 
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Case I (go/43) a primigravida 28 weeks pregnant 
on admission, is said to be 52 years old. That so 
unusual an occurrence should pass without com- 
ment suggests that the stated age may be a mis- 
print. 

The maternal deaths, on the whole, are clearly 
set out in their own table and some critical com- 
ments are made on these in the opening survey 
(page 3) of the report. The description of case 
1659/43 is difficult to follow in the Caesarean 
section and mortality tables, but when read in 
conjunction with para (3) on page 3 the picture 
becomes clear. 

The morbidity rate of 2.2 per cent on the B.M.A. 
standard is very satisfactory. 

Extern maternity details are set out on one 
page by themselves. There was i maternal death 
from wterine itviectioiv. Twenty-three children 
were stillborn (2 macerated) and neonatal deaths 
were 16. 

A list of 387 gynaecological operations performed 
follows, wi& details of 3 fatal cases. Notes on the 
work of the pathological and Almoner’s department 
bring the report to a close. 

While certain criticisms have been expressed, this 
report reveals a high standard of obstetric practice, 
in which the guiding hand is that of a highly trained 
conservative obstetrician. The Master is to be 
congratulated on his first year’s work, in which he 
has upheld the great Irish tradition 


MEDICAL AND CLINICAL REPORT 

OF THE' 

ELSIE INGLIS MEMORIAL MATERNITY 
HOSPITAL, EDINBURGH. 

For the Year 1943. 

This report is of a different plan from the tivo 
former ones. The sun^ey of the year’s work is 
considered under customary headings. The tables 
show the total number of cases within each major 
group with numerical results, which are frequently 
subdivided also numerically, but in no group are 
detailed clinical data of single cases recorded. 
There is, however, a lot of information in this 
report. 

There were 1,310 deliveries (including 25 abor- 
tions) in the hospital and 552 deliveries (including 
25 abortions) on the district, making a total of 
1,862 deliveries (including 50 abortions), in the 


complete service. A differentiation is made 
between ” Booked " and " Unbooked " cases. 
The relation of the former to the latter is roughly 
35 to 1. 

The maternal mortality in the complete sendee 
was 3 deaths — 2 in the hospital and i in the district 
practice. Both hospital cases were " Booked.” 
In one deatli u-as ascribed to asphyxia from the 
inhalation of vomit during anaesthesia (gas and 
oxygen), and in the other to shock following 
craniotomy for obstructed labour due to defle.\'ed 
head and compound presentation. The "un- 
booked ” district fatalit)' occurred from vahmlar 
disease of the heart. This patient had mitral 
stenosis with decompensation, and premature (tsvin) 
labour set in at 28 weeks. She died 24 days later 
in a general hospital. Maternal morbidity was 3.7 
per cent on the B.M.A. standard, or 2.8 per teat 
notifiable pyrexia standard. The stillbirth-rate 
was 38 per 1,000 viable births, and the neonatal 
mortality 31 per 1,000 live births. 

The section dealing with the treatment of ante- 
natal abnormalities is straightforward. It would 
be helpful to the reader, however, to know what 
are the standards for the diagnosis of pre-eclampsia. 
(This applies to all the hypertensive toxaemias 
in all these reports, because the standards, and 
practice adopted vary so much from hospital to 
hospital.) Similarl}' some e.xplanation of the con- 
ditions governing the admissions to the department 
for venereal diseases and vaginal discharge (" L 
ward) might have been included. It is stated that 
120 adults, and 47 babies suffering from ophthalmia 
neonatorum, were admitted , to ’’L” ward. Of 
the 120 adults 20 had syphilis, 9 had gonorrhoea 
and 91 had non-venereal vaginal discharge requir- 
ing in-patient treatment. Some of these figures 
seemed high for a hospital with'i,3io (including 
25 abortions) in-patient deliveries. Inquiry from 
the hospital reveals that the department for 
venereal disease is part of the general scheme for 
the city. Practically all pregnant women, from 
the city and surrounding regions, requiring treat- 
ment are referred to one of two voluntary mater- 
nity hospitals of w'hich this is one. This explains 
the figures for adults. Of the 91 patients with 
non-venereal vaginal discharge there were in fact 
57 admitted for treatment while the remainder 
(34) were treated as out-patients. As regards the 
ophthalmia neonatorum figures, these include 
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everj* infant up to the age of 21 days showing 
any discharge from the eyes however slight.” 
Provision is made for the admission from the 
district of babies requiring obsen-ation. The hgure 
of 47 cases of ophthalmia in hospital cases is a 
mistake. It should read 34, the rest being district 
cases. Two of the ophthalmias were gonococcal 
(i born in the hospital and i outside ) ; neither was 
severe it seems. 

In the breech presentation table the method of 
arriving at the corrected foetal mortality rate is 
not clear. Among obstetric operations 3 cases 
of high ^forceps (indication prolapsed umbilical 
cord) are noteworthj'. The term high forceps is 
not often seen now. It is a pity we have not the 
details of single cases. There were 38 Caesarean 
sections (13 repeat operations) with, after the ex- 
clusion of 2 monsters, a corrected foetal mortality 
rate of 10 per cent. An unusual indication, for 
which 4 emergency sections were performed, is the 
not vety explicit term " non-polarity.” Induction 
of labour was carried out on 217 occasions. In 116 
cases a combination of medical induction and 
artificial rupture of membranes was used, medical 
alone in 87, oestrofonu in 6 and balloon induction 
in 8 cases. Impending disproportion was the 
indication in 9 cases, but we are not told 
whether in primigravidae or multiparous patients. 
It is open to question whether '' social and 
economic reasons, difficulty of transport, conser- 
vation of beds, etc.” are justifiable indications for 
36 combined (medical and artificial ruptirre of 
membranes) inductions. There were 59 cases of 
postpartum haemorrhage or shock. Transfusion 
of blood or plasma was given on 19 occasions, and 
the placenta was removed manually in 16 cases. 

There is also a bacterial report. It seems that 
swabs are taken from the fauces and lower part 
of the vagina in all patients : («) on admission to 
the antenatal or labour wards and (h) on the 4th 
day of the puerperium. Swabs are taken from 
the cer\TX before surgical induction is undertaken 
The incidence of haemolytic streptococci in the 
various sites is given. Lancefield grouping is not 
indicated. We are told, however, that in 14 cases 
in which the occurrence of haemolj'tic streptococci 
was associated with genital infection none was 
Group A. 

In the paediatric section there are man}' inter- 
esting figures. It would be helpful to know 


79 

whether specified causes of stillbirth and neonatal 
death had been confirmed by postmortem examina- 
tion. 

The reading of this report leaves the impression 
that it is one of possibilities and potentialities. It 
teds a lot. but prompts many questions. Could 
it be expanded by single case data in its variou"- 
sections it would be a splendid report. 


Detailed clinical reports are most import.ant 
documents. From them much can be learned, 
both by those who produce them and by those 
who study them. When reports from a 
large number of hospitals over a period of years 
are collected we have one of the simplest forms 
of access to large numbers of cases for the study 
of individual conditions and diseases. Yet they can 
be disappointing, and their value impaired if the 
results of one hospital are not comparable with 
those of another. I should like to plead for more 
uniformity in the plan of these reports. Surely 
it ought to be possible to agree on the tables ^iliitii 
it is desirable to include in a report. One hospital 
gives detailed tables of postpartum haemorrhage, 
manual removal of placenta, trial of labour, primary 
uterine inertia, etc. and others do not. From tho‘ 
who do not the figures we desire to know ma}- 
arrii-ed at by comple.v searching 0/ other tahh ' .and 
laborious calculation and even then we may b'‘ 
frustrated. There is not agreement on the datce 
which should be recorded in the table? which .are 
set out in detail. There is not even agreement on 
what is meant by terms such as complicated, .and 
uncomplicated breech. Since the last meeting^ of 
the Koval Society of Medicine devoted to such 
Reports a number of years has passed and there 
have been changes in practice. Hospitals whirl: 
have cut down their reports to a mere sk-eFtoa 
because of paper shortage and curtailed staff, mu-t 
be thinking ahead to the time when they can n 
expand them once again. 

Should not that day of re-e.xpin.=ion !x- the vnv 
for more uniformity and comparable data? Shouk’. 
the Obstetrical division of the Royal Society of 
Medicine devote another meeting to it or «hc;:ld t!.' 
Royal College of Obstetricians and Gymt.-clogi-t' 
prepare what it considers an ideal ferm of 
Clinical Report? 


Axtitovv W Ptmnir. 



BOOK REVIEW 


" The South African Frog (Xenopus lacvis) in 
Pregnancy Diagnosis.” Weisman and Coates. 
The sub-title of this book describes it as a research 
bulletin. In fact, it is mainly a semi-popular 
account of investigations undertaken largely by 
Hogben's school between 1930 and 1941 and 
repeated with some embroidery by the authors 
between 1942 and 1944. 

The book performs a useful service in collecting 
together most of the published knowledge con- 
cerning Xenopus, including a comprehensive 
bibliography and details of the animals' habitat, 
anatomy and behaviour. It is chiefly concerned 
with Xenopus as a test animal in pregnancy diag- 
nosis though the style adopted results in the 
inclusion of much irrelevent detail. Instructions 
are given for maintaining stocks of Xenopus and 
for carrying out the test. One serious fault in their 
technique is in extraction of the urine prior to 
testing. The method they recommend was dis- 


carded by British workers in 1941 after- that pub- 
lished by Scott had been tested and proved. 
Weisman and Coates, however, condemn Scott’s 
method without trial, claiming 98.9 per cent 
accuracy in 1,000 cases as against Scott’s 100 per 
cent accuracy in 1,000 cases. An interesting table 
summarizes the experiences of about 20 groups of 
workers who have used the animal for pregnancy 
diagnosis. In the last 10 years nearly 7,000 tests 
have been recorded with accuracies varjung with 
the worker from 96 per cent to 100 per cent. The 
authors point out, and give details showing, that 
the test is accurate, speedy, ine.xpensive and simple 
to perform and that the animals are easier to 
maintain than laboratory rodents. As they sum- 
marize; Xenopus has ’’earned its rightful place 
in the world of science. It should rank on the same 
and equal plane with the guinea-pig, the rabbit 
and the rat.” 

F. W. Landgrebe. 
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During tlie discussion on primary, intrin- 
sic, or spasmodic dj^smenorrhoea, at the 
British Congress of Gynaecologists and 
Obstetricians, held in Edinburgh in 1923, 
Eden quoted Mathews Duncan’s definition 
of the condib'on as a disease of the nature 
of neurosis, in which the contractions of the 
uterus cause great pain.” In spite of the 
many additions to our knowledge since 
that time, this definition still covers all that 
is known, with any certainty, about dys- 
menorrhoea and its causation. None dis- 
putes the important part played by the 
nervous make-up of the individual and, 
with few exceptions obseri'^ers are agreed 
that the pain, which is rhythmical or has 
periodic exacerbations, coincides with 
uterine contractions. Indeed a definite 
association has- been demonstrated b}'^ 
studies in which uterine activit}' has been 
recorded means of intra-uterine bags 
' (Laclcner and others,^ I^Ioir^). The charac- 
ter of spontaneous contractions, and the 
response of the uterus to o.xytocic sub- 
stances, varies according to the phase of the 
a 97 


menstrual cycle, Knaus'^ original sugge.^- 
tion that the greatest acti\’!t3- is shown 
about the time of ovulation and tlnat the 
myometrium is refractorj? during the luteal 
phase, has not been confirmed, and tiie 
clinical e.xperiments of Moir,=> ’ Wilson and 
Kurzrok,^ and Bickers’' go to show tliat the 
quiescent uterus of tlie post-menstrual 
phase graduall}'- becomes more active 
throughout both follicular and luteal 
phases, reaching a peak just before and 
during menstruation. They found that dur- 
ing the follicular phase tlie contractions are 
frequent but of low amplitude, whereas in 
the luteal phase the amplitude is high and 
frequency low. According to Reynolds' 
tlie results of tiiese workers are open to 
question because of possible errors arising 
from the e.xperimental technique employed, 
and he, on theoretical grounds, sur'port^ 
the view of Knaus. Nevertheless nearly nli 
are agreed that the most powerful contrac- 
tions are seen just before and during men- 
struation; some regard these contraction.^ 
as the result of a proge.=:tcrone influence-. 
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this difference cannot be demonstrated by 
methods which onlj^ register the increase 
in intra-cavity pressure resulting from 
contractions. The uterus is capable of 
different patterns of motihty; the painless 
non-expulsive contractions of pregnane}’ 
are different from tire expulsive and pain- 
ful contractions of labour. Again the sever- 
it}’ of the pain experienced in labour is not 
proportional to the efficiency of the uterine 
contractions : sometimes the most distress- 
ing pain results when the contractions in 
labour are incoordinate and the dilatation 
of the ceri’ix delayed. If during labour, 
contractions of the uterus, altliough pos- 
sibly of equal severity from the point of 
view of increasing intra -uterine pressure, 
may nevertheless be different in pattern 
and in functional efficiency, then we may 
^suppose that such differences may occur in 
the behaviour of the non-pregnant organ. 
This brings us to the idew tliat spasmodic 
dysmenorrhoea is essentially the result of 
incoordinate muscular acti\’'ity — a idew 
which is by no means new and is sometimes 
expressed in terms of a fault in uterine 
polarity. It is a theori’ which has much to 
recommend it and, although there is no 
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the pain experienced in angina pectoris 
and intermittent claudication. Even so, it 
can be stated that, in general, ischaemia of 
a muscle does not of itself give rise to pain ; 
there must be muscular activity at the same 
time (Lewis’"). The possibility of a vascu- 
lar change being ultimately responsible, in 
part or whole, for the pain is borne out bv 
w’hat is noiv known about the part played 
by vascular spasm in initiating tlie men- 
strual flow. And again it ma}’ e.xplain 
obsen’ations to the effect that pain result- 
ing from uterine contractions (dysmenor- 
rhoea and " after pains ”) can be relieved 
with progesterone without the contractions 
themselves being affected. 

To summarize: the pain in spasmodic 
dysmenorrhoea is intimately related to 
contraction of the uterine muscle. The 
difference between painful and painles'; 
contractions is one of t}'pe rather than 
strength. There may be increased muscle 
tone or tetany but there is much to be said 
for the theoi}’ which supposes incoordinate 
action or loss of uterine polarity as the 
basic difference. A corpus luteum effect on 
the muscle is probably essential to painful 
contraction but it is not yet known whether 


experimental evidence to show that the 
contractions in dysmenorrhoea are inco- 
ordinate, yet a disturbance of uterine 
polarity would fit in with all the known 
clinical facts concerning spasmodic dys- 
menorrhoea, whereas other concepts do 
not. Even the possible rote played by the 
-corpus luteum wnuld fit in because it has 
been suggested that oestrogen tends to co- 
ordinate uterine contractions w'hile proges- 
terone has the opposite effect. 

The next question is whether contraction 
or spasm of the muscle is the direct cause 
of pain or w’hether, as suggested by 
Moir,"- it is the ischaemia resulting from 
pow’erful muscle action wLich is respon- 
sible. This view', w'hich is attractive, ex- 
plains dysmenorrhoea on the same basis as 


the effect is a positive one, or a withdrawal 
phenomenon. It is possible that mu.cclc 
activity, and hormones as well, operate to 
some extent by inducing a state of isch- 
aemia. 

Leaving aside the mechanism by which 
the pain is produced, the underlying caii=c 
of spasmodic dysmenorrhoea is the subject 
for innumerable theories, many of which 
are contradictor}-. Theories are based on 
disorders of the central nervous s}-5tcm, 
the local neiv-e connexions, the endocrine 
control of the uterus, the uterine circula- 
tion, and the myometrium itself. These arc 
renewed by Davis,’" Cannon,’" Xovakand 
Revnolds,® Fluhmann,’" Pullen and Hamb- 
len', ’* Lackner and others,’ Katz and 
Parker,’* Ehrenfest,” Witheispoon,'' Ken- 



100 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


nedy,"’ and do not require discussion here. 
Suffice it to say that prominent among the 
theories put forward is the one which sup- 
poses that the abnormal contractions of the 
myometrium (and it has still to be proved 
that they aTe abnormal) are fundamentally 
the result of an error in uterine develop- 
ment. It is true that occasionally- a gross 
malformation such as bicornuate uterus is 
the cause of intense pain, but in the vast 
majority of cases a gross abnormality is not 
present and in these the uterus is said to be 
in a state of hjrpoplasia. Indeed Blair 
Belb^ stated that even a bicornuate uterus 
rarely causes dysmenorrhoea unless it is 
hypoplastic as well. Estimates of the in- 
cidence of uterine hypoplasia in primary 
dysmenorrhoea vary from 20 to 100 per 
cent (Davis^*) and, although the importance 
of hypoplasia as a cause of dysmenorrhoea 
has been questioned by a few writers such 
as Pullen and Hamblen,'^ Davis, Novak 
and Reynolds,® Fluhmann," Randall and 
Odell, the view still enjoys a wide popu- 
larity. Four British text-books on gynae- 
cology, picked at random, ■®’ give 
uterine h3q)oplasia as one of the most, if 
not the most, important cause of spasmodic 
dysmenorrhoea. This hypoplasia theory is 
of long standing and has become almost 
traditional. It was emphasized by many 
speakers at the British Congress in 1923, 
and the discussion at that time reflects 
opinions which are still widely held to-day. 
At that meeting GemmelP® was one of the 
few to give uterine hypoplasia a relatively 
unimportant place in the causes of spas- 
modic dysmenorrhoea, and he rated its in- 
cidence at rather less than 10 per cent (34 
out of 350 cases). 

It is postulated that in spasmodic dys- 
menorrhoea the uterus may be definitely 
smaller than normal, although well propor- 
tioned, or on the other hand it may be of 
the infantile or pre-pubescent type, either 
in size or shape. When the uterus is appar- 


ently normal in size and shape then it is 
said that the hypoplasia is manifested by 
faulty structure of the myometrium, there 
being a relatively greater amount of con- 
nective tissue as compared with muscle 
tissue. According to IsraeP® and Pullen and 
Hamblen’^ it was Schultz,®" in 1903, who 
first emphasized the significance of the 
relative amounts of muscle and connective 
tissue. Meaker®' says the myometrium of 
the hypoplastic uterus, like the uterus in 
infancy, may contain as little as 50 per cent 
muscular tissue, as compared with 90 per 
cent in the fully developed adult uterus. 
This statement by Meaker, although un- 
corroborated, is widely quoted and indeed 
it is difficult to challenge since few hypo- 
plastic uteri are removed for section. But 
it should be pointed out that these figures 
do not agree with those mentioned by 
Whitehouse®* who says the proportion of 
fibrous tissue to muscle tissue in the myo- 
metrium is 3 : 2 in infancy, 2:3 in adult 
years and 3 : 2 after the climacteric. 

It is well recognized that minor mal- 
formations of the uterus, such as acute 
anteflexion of the cervix (cochleate uterus), 
conical cervix, pin hole' os, and congenital 
retroflexion, are frequentiy but not neces- 
sarily associated with dysmenorrhoea. 
These too are set down as manifestations 
of hypoplasia. 

If hypoplasia of the muscle causes spas- 
modic dysmenorrhoea how does it operate ? 
Opinions are many and varied and may be 
summarized as follows : (a) disproportion- 
ate amounts of connective tissue and muscle 
give rise to irregular or incoordinate, con- 
tractions, (b) the nerves in the immature 
connective tissues are under-developed and 
more sensitive; (c) the uterine cavity is 
small and results in compression of the 
engorged endometrium; (d) the under- 
developed muscle is inelastic; (e) the 
excessive amounts of connective tissue 
deprive the myometrium of elasticity; (/) 
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an associated vascular development defect; 
(&) weak muscle allows stagnation of 
the blood in the pelvic organs, and this in 
turn leads to pressure stimulation of the 
nen^es with resulting powerful uterine con- 
tractions; (/;) since the uterine muscle is 
feeble, greater effort is required to expel 
menstrual blood. 

So far as can be ascertained all these 
explanations are entirety h3fpothetical and 
none has the support of either experimen- 
tal or clinical obser\'^ations. In themselves 
thej'^ are not convincing and detailed com- 
ment on them seems unnecessar3^ 

The recognition of oestrogens as a means 
of promoting uterine development, and 
their read}'’ access in recent years has led 
to their employment in the treatment of 
dysmenorrhoea and renewed interest in 
tyqjoplasia as a cause of this symptom. 
Oestrogen therap}'^ for dysmenorrhoea was 
introduced by Kennedy in 1932, and since 
then there have been numerous reports on 
its use In 1937, Stacey 

and Shoemaker” went so far as to say " the 
giving of oestrogenic hormones to the 
patient whose uterus is unde\'eloped seems 
to be the only logical indication for the use 
of hormones in the treatment of dysraenor- 
rhoea." This is an extreme view however, 
and it would seem fair to sa}' that the 
attitude of the majority of writers and the 
practice of most clinicians has been to 
advise and employ oestrogen when the 
uterus is considered ty'poplastic and pro- 
gesterone to allay uterine contractions and 
activity when the uterus is fully developed. 
For reasons briefly mentioned above the 
value of progesterone must be open to 
question on tlieoretical grounds, but this 
• communication is more concerned with 
uterine tytyoplasia, and its treatment with 
oestrogens. 

It has been our endeavour to collect 
information as to the importance of hj^po- 
plasia as a cause of spasmodic d}^menor- 
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rhoea, and we hope in discussion to demon- 
strate the need for a clearer and more 
rational approach to this aspect of the dys- 
menorrhoea problem. 

In all cases of dysmenorrhoea, particu- 
larly spasmodic, it is general!}' admitted 
that a nen'ous factor, low threshold for 
pain, neurosis or hysteria, plays an impor- 
tant part. Indeed Haman^^ has recentl}' re- 
ported experimental eridence of a lowered 
pain threshold in dysmenorrhoea subjects. 
The patient’s attitude to menstruation, her 
environment, mode of living, general 
development and posture, tlie nature of her 
work and recreation, aU have their place 
in its aetiolog}', and if thej' are omitted from 
consideration here it is not because we 
wish to minimize tlieir importance but 
rather to avoid clouding tlie single issue 
with which we are concerned. 

Develop.ment of the Uterus. 

Before presenting the results of our 
enquiry a brief summai}' of tire present 
day knou’ledge of the development of the 
uterus is relevant. This is based for the 
most part on the writings of Scammon”- •" 
and Reynolds." 

The development of the uterus in the 
foetus in its early weeks is governed b\' a 
mechanism similar to that of other ti.=sues. 

It is determined primarily by genetic char- 
acters and brought about by inductors or 
organizers. It is later under the influence 
of the gonads and probably other endo- 
crine glands such as tire adrenal. Fusion 
of tire i\Iullerian ducts is completed about 
the end of tire 3rd month of intra-uierine 
life, and thereafter tire uterus undergoc s a 
steady growtlr, its length increasing in jrro- 
portion to body length, and its ueicht in 
proportion to body weight. Up to the a.St.'J 
week, its length increases at the av<-r.ic<'- 
rate of ratlrer less than i mm. per ty' k- 
After the aSth week its increase in siz<- 
more rapid as a result of oestrogen rro- 



102 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


duction by the placenta and at birth it 
measures 35 mm. (about half the adult 
size). Within 2 weeks after birth its length 
is reduced by one third (to 23 or 24 mm.) 
and its weight by one half. This reduction 
is due to the removal of the placental oestro- 
genic impulse, and it affects the body of 
the uterus chiefly, the muscle fibres being 
reduced in number and size and the vascu- 
larity being decreased. 

During infancy and childhood very little, 
if anj^ uterine growth takes place, and in 
a 2 weeks old baby the uterus is approx- 
imately the same size as it is in an average 
10 year old girl. About the age of 10, 
further development begins and proceeds 
apace so that by the time of the menarche, 
or even i to 2 years before the first mens- 
trual period (Scammon'’’), it reaches adult 
size. .In so doing it nearly doubles its length 
and increases in mass tenfold. This period 
of uterine growth coincides with other 
external evidences of puberfy. It is directly 
related to the menarche, and the later the. 
onset of menstruation, the later the onset 
of this phase of growth : it occurs therefore 
in different individuals at any time between 
10 and 18 years. This prepubertal devel- 
opment is almost entirely the result of an 
oestrogen stimulus, probably arising from 
the ovaries. The fact that the uterus does 
not grow during childhood is not because 
it will not respond to a stimulus. Unlike 
the ovary, which is refractory to external 
stimuli during the early years of childhood 
and after the menopause (Engle"®), both 
myometrial and endometrial components 
of the uterus react to oestrogen at any age. 
This has been demonstrated experiment- 
ally in animals, and can be seen clinically 
when oestrogen deprival haemorrhage 
occurs soon after birth, or in the case of 
precocious puberty due to hypothalamic 
lesions and granulosa cell tumours of the 
ovary. The uterus does not grow during 
infancj^ and childhood because the stimulus 


for growth (oestrogen) is lacking. The 
effect of oestrogen is to produce hyper- 
trophy of muscle fibres rather than hj/per- 
plasia by mitosis. It does, however, 
increase the number of muscle cells by 
stimulating metaplasia of connective tissue 
cells. True hyperplasia, such as occurs in 
very early pregnancy, is brought about by 
progesterone (Reynolds^), , 

In the course of its prepubertal develop- 
ment, the uterus undergoes the well-known 
change in shape whereby the body becomes 
proportionately longer than the cervix — 
the reverse of the infantile state of affairs. 
Although by the menarche the uterus is 
fully developed in regard to size and 
shape, there is some evidence to suggest 
that it is not fully equipped for the function 
of childbearing. Thus in both animals and 
human beings it has been shovm that, for 
some time after the ovarian cycle is fully 
established, sterility is the rule .because the 
uterus is often incapable of the full response 
necessary for implantation and develop, - 
ment of the ovum. This comes after an 
interval and it has been postulated that 
either the uterus does not acquire this 
capacity until it has been repeatedly sub- 
jected to many cycles of ovarian stimuli, or 
its inherent ability to respond to hormonic 
agents, although present in infancy, is not 
fully manifested until a few years after 
pubeiiy?^ (Reynolds'). 

It should be noted that this description 
of uterine development differs somewhat 
from the one given by Lane Roberts and 
others,'*" who quote Halban's work of 1906 
to show that the reactivity of the uterus to 
the ovary only appears towards the end of 
intrauterine life. Moreover, they sa3^ that 
in rodents prepubertal development occurs 
in spite of oophorectomy. 

This summary would not be complete 
without reference to the position of the 
uterus during development. Novak and 
Reynolds® say that in foetal and early post- 
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natal life the uterus is sometimes ante- 
flexed but not invariabty so. Munro Kerr 
and others"' imply that the corpus uteri is 
somewhat anteflexed but that the whole 
organ is retroposed. It is not easy to find 
a* definite statement with evidence on this 
point but tire common \dew (Blair Bell,'” 
Whitehouse,--* Fairbairn,®-* Crossen“) is 
that at birth the uterus shows verj^ little 
flexion or version, its axis being vertical 
with perhaps a slight inclination forwards. 
Our impressions gained during the routine 
postmortem examination of several hun- 
dred stillborn babies, confirm this although 
we have not any records of accurate ob- 
ser\'ations. Anteflexion (and sometimes 
retroflexion) onlj?' occurs as development 
proceeds and is not present to anj? extent 
until the prepubertal growth phase, or 
even later. It is certainly present, although 
perhaps not alwa3's in full degree, by the 
time of th^ first menstrual period. 

We have heard it stated that at the age 
of 5 or 6 3'ears, the uterus is cochleate in 
shape and that, as development proceeds, 
the angulation of the cer^ux on the bodj^ 
normally becomes less acute. But we can- 
not trace an}^ pubhshed statement to this 
effect, nor anj^ evidence to substantiate it. 
It ma}' have arisen from tlie view which 
explains acute anteflexion of the cen’ix in 
the adult b}^ supposing a pemistence of the 
infantile position of die cenux (i.e. its axis 
in line with the vagina) while the corpus 
attains its normal forward inclination 
(Crossen and Crossen®^) . 

It has been the custom of clinicians in tlie 
past to describe underdeveloped uteri as 
being infantile, prepubescent, or pubes- 
cent. From what has been said above, it 
is clear that the infantile state persists from 
birth to the prepuberty age. Thereafter 
the uterus either remains infantile or as- 
sumes the adult state and there is little to 
support the above subdivisions. In tlieor}'. 


there is perhaps some place for a group in 
\yhich the uterus is "pubescent” as dis- 
tinct from “ mature i.e. when it is full3’ 
developed anatomical^ but is still incap- 
able of full reproductive function, but in 
practice it would be difficult, if not impos- 
sible, to recognize this class. 

The conditions necessar3- for full uterine 
development are : (i) the uterus must be 
endowed with an abilit3- to utilize, and to 
respond to, ovarian hormones, (2) these 
agents must be produced and be available 
in sufficient amounts, (3) an efficient cir- 
culation to assure an adequate supp}3^ of 
oestrogens to the uterus. 

H3poplasia ma3- result if 303'- of these 
factors are absent and it is not necessari,3’ 
the result of defective ovarian function. It 
not infrequentl3' results because the uterus 
is incapable of response b3’ reason of some 
inherent fault. This explains why some 
patients with no other sign of endocrine- 
disturbance have h3q3oplastic uteri, and 
wh3f the administration of oestrogens some- 
times has no effect on the size of the utcru.s 
or on s3mptoms such as ainenorrhoea. 
H3^popIasia might also result from the pres- 
ence of some factor ha\'ing the power to 
destro3', or render inactive, tlie oe-tm- 
genic hormone. At present this is largeh’ .1 
Iwpothetical cause but it has been postu- 
lated that disease such as tiiberculosu :rny 
act in tliis wa3' (Mack'’"). It may be add( d 
that there is little to support tlie vir-v. , 
widety held for many years, and recenth' 
fostered b3'Meaker” that, after 20 years of 
age, the uterus loses its inherent grov.Th 
capacit3’. Indeed it would appear that aflf r 
birth, the uterus possesses little, if rny, 
inherent or intrinsic grov.lli capacity. It 
has merely the abilit3' to respond by groy th 
to extrinsic stimuli. If it is this rcspon=w r - 
ness which is said to be lost, then ve sfirll 
later put fonvard eyidence to shov. that 
such is not the case. 
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Diagnosis of Hypoplasia. 

For the purpose of this study, the records 
of tvvo series of hospital in-patients have 
been analysed. These consist of (a) 829 
cases of spasmodic dysmenorrhoea, (b) 86 
cases of proved uterine hypoplasia. Very 
early in the investigations it became clear 
that it is extremely difficult to say when a 
uterus is hypoplastic and when it is not, 
and it is probably this fact, together with 
varied conceptions as the nature of hypo- 
plasia, which accounts in large measure for 
the oft-repeated statements about the inci- 
dence of hypoplasia as a cause of dysmeno- 
rrhoea. Opinions are frequently based on 
the impression of a clinician carrying out 
bimanual examination, and this often per 
rectum in the unanaesthetized patient. All 
with experience will agree that an estimate 
of the size of the uterus gained by such an 
examination can be very misleading. We 
have not, therefore, accepted vague state- 
ments about the uterus feeling hypoplastic 
or small as being diagnostic of hypoplasia 
except when they have been supported by 
additional evidence. 

Symptoms which are often accepted as 
an indication of hypoplasia are the late 
onset of the menarche and the occurrence 
of infrequent or scanty menstruation. Al- 
though we shall later raise doubts as to 
their significance, we have investigated 
our cases from the standpoint of such 
symptoms. 

The best available method of determin- 
ing hypoplasia is by mensuration of the 
uterus and on this we have relied to a large 
extent. But even this does not give any 
idea as to the thickness of the uterine wall. 
Nevertheless, as mentioned previously, the 
length of the uterus increases progressively 
with development, and tallies with an in- 
creasing weight of the organ, so in ordinary 
circumstances the length should form a 
good criterion as to the development of 
the uterus, as it also does for atrophy. 


MeakeF*- “ and Meigs'*'* have emphasized 
the importance of comparing the length of 
the corpus and the cervix and using the 
resultant “ uterine index ” as an indication 
of development. Such separate measure- 
• ments are so rarely recorded in our series 
that we have been unable to make use of 
the uterine index as means of diagnosis. In 
any case the value of the uterine index can 
be disputed because it infers that whenever 
the cervical canal is unusually long, the 
uterus is hypoplastic irrespective of the size 
and development of the corpus. Moreover, 
our attempts to measure the uterine index 
in a smaller and separate series have im- 
pressed us with the difficulty of recording 
accurately the separate lengths of cervix 
and corpus. It is often impossible to detect 
the internal os with a sound and usually 
the margin of error in measuring the length 
of the cervical canal is at least ? inch — an 
amount which seriously affects the calcu- 
lated uterine index. 

When using the total length of the uterus 
as a guide to hypoplasia another difficulty 
is encountered, that is, to distinguish 
between hypoplasia and atrophy either of 
the uterus as a whole, or of the myo- 
metrium. In theory the difference lies in 
the relative length of the cervix and corpus, 
but at operation it can be difficult and 
indeed is not infrequently impossible to say 
whether a uterus has never developed fully 
or whether full development has been 
followed at a later date by retrogressive 
change. When possible we have endea- 
voured to exclude cases of atrophy but in 
view of this difficulty it is certain that man}' 
are included in the second section of this 
work. But this is not such a great disad- 
vantage for there is not much difference 
essentially between the two ; development 
depends on an oestrogen stimulus and 
atrophy results when such a stimulus is 
removed. In structure the uterus under- 
going atrophy tends to return to its original 
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state, the relative amounts of fibrous and 
muscle tissue in the senile and infantile 
uteri being sunilar . This confusion behveen 
atroph}' and h}-poplasia is common in the 
literature but writers do not appear to have 
been conscious of it or at least do not make 
comment. 

The finding of inactive endometrium 
might also be indicative of generalized 
uterine h57poplasia, although this of course 
supposes that the m5mmetrium and endo- 
metrium behave in a similar waj^ in ever}' 
case. In the majority the development and 
acti\’ity of each probabty do run parallel 
since both have a similar origin and both 
respond to the same hormonic stimuli. Not 
all vill agree with this assumption, especi- 
ally the protagonists of the h5'poplasia 
theor}' of dysmenorrhoea who recogm'ze 
that in patients with spasmodic dysmenor- 
hoea, endometrial development and func- 
tion is usually normal. i\Ieakeril supposes 
that less oesbrogen is required to affect the 
endometrium than the m3'ometrium but 
experimental evidence in support is lack- 
ing. Indeed Clauberg'^ says that u-hen 
oestrogen is administered, a hypoplastic 
uterus first increases in size and that endo- 
metrial proliferation is a later effect. This 
suggests that the mj'ometrium responds to 
oestrogen more readily than does the endo- 
metrium. j\Ioreover it should be pointed 
out that in uteri the dimensions of which 
are small the endometrium is usualty thin 
and inactive, and in those uteri subjected 
to a prolonged oestrogenic stimulus, as in 
metropathia haemorrhagica , both endo- 
metrium and myometrium undergo h3'per- 
troph}'. So in arriving at a diagnosis of 
h3'poplasia or atroph}' in the second series 
of cases we have taken into consideration 
the histological appearance of the endo- 
metrium as compared with the time in the 
menstrual C3'cle. We also present tlie 
details of the endometrial picture in in of 
the cases of d3'smenorrhoea. 
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Hysterectomy was not carried out on 
any of the patients in either group so it has 
not been possible to stud}' the m3’ometriuiTi 
microscopicall}' and to assess the re!ati\-o 
amounts of fibrous and muscle tissue. 

Cases of Spasmodic Dysmenorrhoea. 

The case records of S29 patients com- 
plaining of d3'smenorrhoea have been 
anatysed. These cases are selected in so far 
tliat only those patients witli a t3'pical his- 
tor}' of spasmodic pain are included, and 
aU cases in which acquired lesions such as 
infection, endometriosis and fibroids were 
either present or suspected, are e.xcluded. 
Cases of gross uterine malfonnation such 
as uterus bicornis are also excluded. 

Marital Status and Parity. 

Of the S29 patients, 432 were single and 
383 married (status unknown in 14); 42 
had been pregnant but 15 had had abor- 
tions on!}'. One hundred and nineU'-fn’e 
women complained of sterilit}- in addition 
to d3'smenorrhoea : in man}- of these cases 
the sterility was the primar}- complaint, 
dysmenorrhoea being a seconder}- con- 
sideration. 

Age of Puberty. 

The histoi}'- of a late menarche is fre- 
quently taken as a possible indication of 
uterine h}-poplasia. It certainly indicate- 
a late onset of cyclical ovarian nctivity 01 
at least a delay in the over}- reaching it- 
full activities and it is therefore not un- 
reasonable to suppose that it is associated 
with delayed uterine development. But it 
does not necessarily mean that the ute-ru- 
never attains full development — that de- 
pends on whether ovarian function, when 
it is established, is adequate — and in mane- 
cases it is, even when mensiriiation do' - 
not begin until the age of 18 to 20 year>. 

If the figures presented in Table I art 
compared with those given by Kenra dy" 
who investigated the records of 10,210 
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women of hospital class in Edinburgh and 
found the average age of the menarche to 
be 15.037 ±0.011 with a standard deviation- 
of 1.707, it will be seen that the age if any- 
thing is lower for this series of cases . There 
is nothing to indicate that the age of 
menarche in women suffering from spas- 


beyond the i6th birthday but all except 2 
began to menstruate before the age of 18. 
If scanty menstruation is to be regarded as 
evidence of hypoplasia of the uterus, then 
only about 3 per cent of these cases of 
dysmenorrhoea suffered from such hypo- 
plasia. 


Table I. 

Age at Onset of Menstruation. 


'Age at last birthday 

9 10 II 12 13 

14 

15 

16 

17 

18 

19 

20 21 Unknown 

No. of cases 

2 5 43 112 160 

225 

142 

77 

37 

15 

3 

H 

0 


raodic dysmenorrhoea is higher than the 
average. Consequently, and if a late onset 
of menstruation does imply uterine hypo- 
plasia, there is no evidence that the inci- 
dence of hypoplasia in these women is 
greater than the average, but rather the 
reverse. 

Menstrual Function. 

It is often stated that oligomenorrhoea 
and hypomenon'hoea are symptoms of 
uterine hypoplasia (e.g. Shaw,*^ Hoff- 
man^"). There is some reason to doubt this, 
but accepting this popular conception at 
its face value, our cases were investigated 
to see if they presented a high incidence of 
these types of menstrual upset. The terms 
hypomenorrhoea and oligomenorrhoea are 
used by different writers to mean different 
conditions and, to avoid confusion, we 
prefer scanty menstruation and infrequent 
menstruation. 

(i) Scanty Menstruation. In assessing 
the incidence of a scanty flow some arbit- 
rary dividing line had to be adopted and 
we include here those patients whose cycle 
was more or less regular within the limits 
of 24 to 32 days, and in whom the loss 
lasted 2 days or less. Out of the total of 
829, and according to this standard, only 
28 had scanty menstruation. Of these, 8 
gave a history of the menarche delayed 


(2) Injrequent Menstruation. The men- 
strual cycle reflects the ovarian cycle and 
if a long cycle means impaired ovarian 
function then it might also mean defective 
stimulation of the uterus by the ovary and 
consequent incomplete development. In 
our series there were only 18 patients whose 
menstrual cycle was always or usually 
longer than 32 days, and in several of 
these the cycles were very irregular. The 
intervals betv^een menstrual periods varied 
from 5 u'eeks to 8 months. Of these 18 
patients, 15 began to menstruate before 
they were 16 and all were menstruating 
before their i8th birthdajc This suggests 
that infrequent menstruation, except per- 
haps when the intervals are 3 to 6 months 
or longer, is not significantly associated 
with a late menarche. Again, and if infre- 
quent menstruation does signify uterine 
hypoplasia (secondary to ovarian hypo- 
function), then the incidence of hypoplasia 
in this series of women suffering from 
dysmenorrhoea is low. 

Our findings, pointing to a low incidence 
of scanty and infrequent menstruation 
among women suffering from dysmenor- 
rhoea, do not support the views of 
Shroeder” and Mazer and Israel. The 
latter, speaking of primary dysmenorrhoea, 
say “ a history of menstrual irregularities 
or late appearance of the menarche is 
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elicited in manj^ instances of this morbidity, 
suggesting the possibility of a common 
origin.” However, the majority of writers, 
among whom may be mentioned Taylor,'® 
Davis' ‘ and Bickers,® comment that women 
suffering from d}^smenorrhoea do not usu- 
alty have abnormal menstrual losses, and 
this majority view is confirmed by our 
results. Furthermore it should be pointed 
out that those who support the hypoplasia 
theor3'- of dysmenorrhoea have alwa3's em- 
phasized that adult women v ith supposedly 
infantile uteri maj^ and indeed usually do, 
exhibit normal menstruation (Blair Bell,-- 
Clauberg,'*® j\Ioricard,-’“ iNIeaker”.) Blair 
Bell and IMeaker stress, and rightl}^ we 
think, that when these types of menstrual 
disturbance occur in the presence of uterine 
hypoplasia, the}'- are evidence of an associ- 
ated ovarian hypoplasia or at least hypo- 
function. Nevertheless if uterine develop- 
ment is to a large extent dependent on 
ovarian function, then it is surprising 
that dysmenorrhoea, if caused by uterine 
hypoplasia, is rarely associated with dis- 
turbance of the menstrual rhythm. This 
discrepancy can onl}- be explained by 
assuming &at in nearly all cases of dys- 
raenorrhoea due to uterine hj'poplasia the 
fault lies in the inherent failure of the 
myometrium to respond to the oi'arian 
stimulus, and yet, at the same time, that the 
endometrium reacts normall}'. To postu- 
late the occurrence of such a set of circum- 
stances, not as a rarity, but as common, is 
an explanation of a clinical obsen^ation 
which does not appeal to reason. We prefer 
the alternative interpretation of the find- 
ings, namely, that spasmodic dysmenor- 
rhoea is not often associated vath uterine 
h3-poplasia. 

Measurement of the Uterus. All our 
cases were examined under anaesthesia 
and the uterus measured by sound. The 
exact measurement is recorded in only 27J 
cases ; in the remainder the operation notes 
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record that it was normal (i.e. 2] inches or 
more). The details are set out in Table II. 

Table H. 


I to inches 

0 casts 

I5 to 2 ,, 

3 

2 to 2i ,, 

I- 

2i to 3 

io 5 ,, 

3 to „ 

JoS ,, 

3i to 4 


“ Normal length ” (2i inches or more) 

555 »» 


These figures show conclusively that the 
over-all length of the uterus in patients 
suffering from d5-smenorrhoea is rarely Ics.s 
than normal. In the whole series there were 
only 15 cases in which there was definite 
proof of this. Indeed in a high proportion 
the uterus was longer than the usualh' 
accepted normal. In these cases the uterus 
was frequently cochleate in t3pe (acute 
anteflexion of the cervix) Other obsen ers 
have noted that the utenis in dysmenor- 
rhoea is not often reduced in length (Blair 
Bell"), and they e.xplain that the uteri arc 
ne^ ertheless hypoplastic because the length 
of the uterus is made up to a great extent 
by an unusually long cen-ix which com- 
pensates for tlie relatively small corpus. In 
our cases the relative lengtlis of ceiwix and 
corpus are recorded so rarely that we are 
unable to give statistics but we are of the 
opinion that when the cervix is abnorm- 
all}- long, then the total length of the uteru-, 
is increased, i.e. the body of the utrru- 
remains normal in length and is fully 
developed. 

Although tliere were only 15 cases in thi- 
series in which the uterus was proved to b< 
less than normal in its total length, }'ct, in 
conformity witli custom, the notes of 120 
patients contained a comment that the 
uterus felt small or hypoplastic on bi- 
manual examination, carried out eith-'r 
with or without general anaesthesia. The 
actual measurement of the utenis v, a= sub- 
sequently recorded in these 120 ca''-= and 
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in only 9 was the uterus less than 2^ inches 
in -length. In many it was longer than 
normal (see Table III). These findings go to 


Table III. 

Measurements of those Uteri said to feel small on 
Bimanual Examination. 


I to li inches 

... 0 

I5 td 2 ,, 

... 2 

2 to 2i ,, 

... 7 

24 to 3 

... 28 

3 to 35 M 

... 18 

34 to 4 ,, 

... 4 

Normal length (25 ^ches and more) 

... 61 

Total 

120 


substantiate our previous statement that a 
general impression of size is frequently 
misleading and should not be accepted as 
indicating hypoplasia in the absence of 
other evidence. 

Malformations and Malpositions of the 

Uterus. 

Some type of minor developmental ab- 
normality of the uterus was noted in a large 
percentage of cases, the details being as 
follows ; 

Acute anteflexion of the cervix 

(Cochicate uterus) ... 368 cases 

Congenital retroflexion and retroversion 50 cases 
Conical cervix ; with or without pinhole os 39 cases 

Dysmenorrhoea occurring in the pres- 
ence of gross malformation such as bicor- 
nuate uterus, where the arrangement of 
the musculature is obviously disturbed, is 
not difficult to understand but, in regard to 
the conditions in the above list, the position 
is more difficult. However it is not un- 
reasonable to suppose that, even in such 
minor t37pes of maldevelopment, the muscle 
wave might be affected and the contrac- 
tions of different parts of the uterus lack 
co-ordination. 


(ay- Acute anteflexion of the Cervix (coch- 

leate uterus). 

This condition, which is common, is 
widely stated to be a sign of uterine 
hypoplasia (e.g. Whitehouse,*'* Blair 
Bell,"*^ Shaw,-'" Wharton,^^ Munrd Kerr,“' 
Meaker,’' Ma/er and Israel, It always 
takes a high place -in the list of causes of 
dysmenorrhoea, although estimates of its 
frequency vary, GemmelF® put the figure 
at nearly 20 per cent: in our case it is 
approximately 44 per cent. The variation 
is probably explained by the fact that the 
diagnosis depends entirely on the opinion 
of individual clinicians. In the hospital 
from which these cases are taken acute 
anteflexion of the cervix is a “popular" 
diagnosis, whereas the diagnosis of conical 
cervix or pinhole os is rarely made. Al- 
though it is recognized that this deformity 
often exists without the women experienc- 
ing painful menstruation, yet it can hardly 
be’ disputed that it does appear to play a 
part. But why should it be regarded as a 
manifestation of uterine hypoplasia ? The 
evidence in favour is that the cervix is long 
and narrow, and Blair BelT*- claimed to 
have demonstrated an excessive amount 
of fibrous tissue in the region of the internal 
os. But if the cervix is long and narrow 
the corpus is usually well developed and 
certainly within normal limits as regards 
size. So that the over-all length of the 
uterus is increased. The menarche in these 
cases is not delayed, the menstrual flow is 
full and regular. Although the axis of the 
cervix more or less coincides with that of 
the vagina, flexion of the corpus on the 
cervix, or vice versa, is not characteristic 
of the foetal or infantile uterus, and it is 
difficult to understand statements to the 
effect that both acute anteflexion and retro- 
flexion are ‘ ' residua of the childhood 
state” (Mazer and Israel”). The uterus, 
as pointed out previously, does not acquire 
i'ts . flexion until its development is far 
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advanced. Indeed acute anteflexion could 
be reprded with equal reason as a mani- 
festation of over-development as of under- 
development. According- toSchroeder^' the 
extreme angulation of the cer\dx is due to 
“contracture “ but Crossen and Crossen®’ 
believe it to be due to a persisting infantile 
position of the cer\ax. that is, a failure to 
develop anteversion, the corpus meanwhile 
taldng up its adult position. Blair BelF' 
saj^s the localization of fibrous tissue an- 
teriorly at the level of internal os results in 
the posterior uterine wall growing more 
rapidty than the anterior, thus malting the 
angle between corpus and cen^ix more 
acute. Even if this be so an excessive 
deposit of fibrous tissue in one special area 
cannot be taken to imply generalized hjqjo- 
plasia, neither can a failure of the cervix 
to become directed backu'ards. We submit 
that such exddence as exists does not justifj'^ 
the assumption that a cochleate uterus is an 
under-developed one, but rather that it is 
a maldeveloped one. In this connexion we 
agree entirely with the opinion of Novak 
and Reynolds,® Davis, and vith Gem- 
mell,"® who, as long ago as X923, questioned 
the popular view in this respect. Blair 
Bell'"- points out that acute anteflexion 
of the cervix is seen in uteri both of normal 
size and of small size. He, in common with 
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rather than the size, it is the malformation 
rather than the degree of development 
which is the factor causing the dysmenor- 
rhoea. 

(b) Congenital retroflexion and retro- 
version . 

These fypes of deformity are again 
developmental ratlier than congenital and 
probabty do not appear until development 
is well advanced. According to Munro 
Kerr and others,"' retro-^ursion and retro- 
displacement are common, whereas retro- 
flexion is rare. But opini^s — and again it 
can onlj^ be a matter of opinion — must 
vary, and in manj^ cases the uterus appears 
to be cochleate in shape and the condition 
analogous to acute antefle.xion of cerxix. 
Again there is no reason to regard the mal- 
formation as a manifestation of hypoplasia. 
Although the cervix is long, tlie bod}- of 
the uterus is well formed — and menstrual 
function is good. The cavity of the uterus 
is usually longer than normal. 

Endometrial Patterns. 

Isot all the patients had curettage per- 
formed and full details of both histolog}- of 
the endometrium and the time of biopsy 
in relation to menstrual cycle are available 
in only rii cases (Table IV). 


Table IV. 

Time in 

P^olife^at^^'e 

Proliferative phase 

Pregravid .Atrophic 

menstrual cycle 

phase 

and hr-perpl^sia 

phase endornctriurn 

4th to 13th dar- 

25 



14th to 2otli day 

iS 

2 

22 

2ist to 2Sth day 


2(a) 

34 

Over 28 days 



3 


* ^ This patient had an 8-weekly cycle 

most obsen'ers, considers that both ty-pes There were 4 patients whose endometria 
of uteri are hypoplastic, hence the dys- showed small and inacti^ e gHnds and ih< 
menorrhoea. However, it would seem more pathological reports contained a reicrena 
logical to conclude that since the constant to possible atroph}-. In each case, however, 
feature of both t}'pes of uterus is the shape it transpired that the curettings v. ere ta.ken 
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within 1-2 days of the cessation of men- 
struation and their appearance was not 
inconsistent with a diagnosis of an early 
proliferative phase. Curettings taken 
between the 14th and 20th days of the cycle 
are reported' as proliferative or pregravid 
in about equal numbers. This is to be 
expected in view of the natural variation 
in the time of onset of progesterone effects 
and also because a doubtful early secretory 
reaction was not accepted. There were only 
2 instances in which the histological picture 
did not conform to the phase expected 
according to th§> stated date of the last 
menstrual period. In these ((a) — ^TablelV) 
&e esdometnum showed hyperphsh sod 
not any sign of secretory activity in the last 
week of the cycle — indicating an anovular 
cycle. Apart from these 2 cases our findings 
support the view that menstruation char- 
acterized by pain is of the ovular type. 
Bickers' in his enquiry into 17 cases of 
dysmenorrhoea found endometrial evi- 
dence of ovulation in every case. But 
Lackner and others' found one exception 
in their cases. However, in a large series 
of cases it is only to be expected there are 
exceptions to this rule because of the many 
possible factors contributing to dysmenor- 
rhoea. But if the part played by the corpus 
luteum in the etiology of spasmodic pain is 
as important as other evidence goes to 
show, then it is surprising that Hoffman'" 
found that only two thirds of his patients 
showed a secretory endometrium in the 
second half of the menstrual cycle. 

To conclude, in this series of 829 cases 
•of spasmodic dysmenorrhoea, definite evi- 
dence of uterine hypoplasia was found in 
15 cases only; and in a further 12 there was 
some evidence according to examination 
findings and menstrual history although 
the length of the uterus was not recorded 
as less than normal. At most there were 
only 27 patients (3.38 per cent) with a 
bypoplastic uterus. Our findings are con- 


trary to those of numerous writers who 
variously estimate the incidence of hypo- 
plasia as 20 to TOO per cent. They conform 
more closely with the reports of Gemmelk® 
and Davis” who found hypoplasia in only 
10 per cent cases. Moreover it should be 
remembered that even when hypoplasia is 
found it is not necessarily the cause of the 
dysmenorrhoea and so Davis expresses 
doubt as to whether, in his 10 per cent 
cases, the hypoplasia had much etiological 
significance. 

' Other Considerations. 

So far it has been demonsti'ated that 
according to the limited daia available, 
hypoplasia of the uterus was an infequent 
finding in this large series and even in the 
few cases in which it occurred tliere is noth- 
ing to prove that the hypoplasia in itself 
was a causal factor of the dysmenorrhoea. 

But it is extremely difficult to present 
irrefutable evidence and it will remain 
difficult so long as the diagnosis of hypo- 
aplasia remains more or less a matter of 
individual opinion. Apart from the nega- 
tive evidence provided by this series there 
are further points which merit discussion. 

(i) Age of onset of dysmenorrhoea. 

Spasmodic dysmenorrhoea often does not 
commence until a few years after the 
menarche, or, if present in slight degree at 
puberty, only becomes intense at a later 
age. The age at which the patient seeks 
advice is a good guide to this feature and 
Davis'"* found that the average age of 
patients seeking treatment for dysmenor- 
rhoea (congestive and spasmodic) was 22.3 
years, that is, about 7 yeare after the aver- 
age age for the menarche. In our series of 
spasmodic dysmenorrhoea cases the ages 
of the patients at the time of treatment is 
shown in Table V. 
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III 


It will be seen that the ages of the importance from the standpoint of this 
majoritj-of patients fall between i8 and 28, thesis. It has been suggested by Moir,’^ 
implying a considerable inter\'al between Sturgis and Albright" and others^ that the 
the menarche and the development of pain reason for it is that, in tiie earl}^ years, 
of such severit}'- as to dernand hospital menstruation is anovular, and it is onh- 
treatment. For further e\ddence of this we Avhen the ovaries function fully and ovu- 


T.^le V. 


Age 

Below 15 3-e 

ars 

15 

16 

17 

iS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

No. of cases 

2 


— 

18 

31 

57 

51 

54 

55 

58 

58 

49 

43 

47 

48 

49 

Age 

29 

50 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

p 

, No. of cases 

36 

37 

22 

31 

24 

15 

15 

8 

7 

8 

3 

I 

— 

— 

I 

I 


have analj^’sed the case histories of 457 
patients of our series; the remainder are 
excluded because the details of the time of 
onset of d3'smenorrhoea are not stated. 
The findings can be summarized as follows : 

N • 

Onset of pain one or more years after 

menarche -40 cases 

Slight pain at menarche becoming 

severe one or more 3-ears later ... 34 ca-^es 

Pain dating from the menarche. (In 
some of these cases it is possible 
that the pain at pubert}- was 
onh- slight, becoming more 
severe later) 1S3 cases 

Total 457 cases 

It will be seen that approximately 60 per 
cent (274 out of 457) experienced at least 
one 3'ear of painless menstruation or onl3' 
slight d3?smenorrhoea before developing 
incapacitating pain. The figure is rather 
higher than those given b3^ other observers ; 

thus the estimates of Novak and Re3moIds,* 

and Randall and Odell, are 42 per cent 
and 35 per cent respective^. But fte age 
at which ' d3^smenorrhoea asserts itself is 
difficult to compute and, no matter \yhat 
the exact percentage ma3^ be, all writers 
are agreed tliat an inten’^al behveen onset 
of menstruation and the onset of d3^smenor- 
xhoea, is common, and it is usualh' 2 to 4 


years m duration. This time-lag is of some 
late that dysmenorrhoea shows itself. This 
view is supported hy the fact, previoush' 
mentioned, that the presence of a corpus 
luteum would appear to be essential for 
dysmenorrhoea. Nevertheless, it is un- 
likely that ano\TJlar menstruation is con- 
stant even though it be common in 3'’oung 
girls, and in that case one would e.xpect 
them to have intermittent d3-smenorrlioea, 
graduall3f becoming a constant feature as 
ovulation becomes more regular. Such is 
not the rule although there are exceptions, 
^loir’s theor3' ma3^ be correct but anotlier 
possible e.xplanation comes to mind and 
follows what has alread3’ been said about 
the de^•elopInent of the uterus. The inter- 
val between the menarche and the onset of 
d3'- nienorrhoea coincides with the intcn'al 
between full anatomical development of the 
uterus and the time when it is " matured ” 
and capable of full reproductive function. 
If there is an3- significance in this coinci- 
dence then it would seem that dysmenor- 
rhoea is ewdence of complete rather than 
incomplete development. This is all the 
more logical if it be remembered that, in 
subjects of dr'smenorrhoea, tlie seven 13- of 
the pain is to some extent related to the 
strength of the uterine contractions. A well- 
developed muscle is likelv to contract 
more forcibly than a hr-popfastic one. 
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Another feature of the age of patients 
suffering from dysmenotrhoea is the fact, 
noted by all observers, that the pain tends 
to improve after the age of 30, and spas- 
modic dysmenorrhoea is rare after the age 
of 35. As mentioned previously, under- 
development of the uterus is closely allied 
to atrophy, since both are dependent on 
the same cause — lack of the oestrogen 
stimulus. Atrophy is undoubtedly associ- 
ated with a loss of muscle tissue and an 
increased proportion of fibrous tissue. If, 
therefore, one of the characteristics of 
hypoplasia is an excessive amount of 
fibrous tissue and it is this which causes 
painful contractions, why does not dys- 
menorrhoea commence as atrophic changes 
set in with advancing years?* In fact a 
woman approaching the menopause rarely, 
if ever, suffers spasmodic dysmenorrhoea. 

(2) Fibrous Tissue in the Uterine Wall. 

The occurrence of a high proportion of 
fibrous tissue in the uterine wall should 
have the effect of weakening uterine con- 
tractions and, contrary to the usual state- 
ment, reason would suggest that pain 
would be less likely to result. In any case 
there is no evidence to show that fibrous 
tissue does cause dysmenorrhoea and we 
have failed to find in the literature any 
convincing account of the microscopic 
demonstration of an undue amount of 
fibrous tissue in uteri which have been the 
seat of menstrual pain. Observations, for 
the most part, have been made on isolated 
specimens only. Schultz, who is reputed 
to be the originator of the theory, did not 
support it with histological data. However, 
in 1912 Schickele and Keller,” who studied 
sections of the myometrium in a series of 
cases, concluded that there was no relation 


* Unlike most writers, Crossen and Crossen®^ 
consider that atrophy of the uterus in virgins over 
the age of 30 does sometimes cause dysmenorrhoea. 


between the amount of fibrous tissue pre- 
sent and the occurrence of dysmenorrhoea. 
It would appear, however, that these 
writers were more concerned with so-called 
“chronic metritis” and congestive dys- 
menorrhoea. Again there appears to be 
considerable difference of opinion as to 
what is to be regarded as the normal pro- 
portion of connective tissue in the myo- 
metrium at various ages. 

The adherents of the fibrous tissue 
theory of dysmenorrhoea follow Schultz” 
in explaining the cure of the pain by 
pregnancy by assuming that pregnancy 
improves the development of muscle at 
the expense of fibrous tissue. However, 
according to Reynolds' the most constant 
and permanent effect of pregnancy is an 
increase in the connective tissue elements 
in the myomdtrium. This is true to some 
extent during pregnancy and is obvious 
after pregnancy when a de-differentiation 
of muscle fibres takes place. 

Nevertheless, it may still be argued that 
a patch of fibrous tissue, localized to some 
site such as the internal os, such as Blair 
Bell” claims to have demonstrated in the 
cochleate uterus, might interfere with the 
contraction wave or in some way disturb 
the polarity of the utertis. Davis'"* does not 
accept this because the painful contractions 
are essentially rhythmical without evi- 
dence of incoordination. This argument is 
not necessarily valid, however, because 
contractions may still occur at regular 
intervals even though the muscle wave is 
not co-ordinated from the standpoint of 
function. However, it should be pointed 
out that the presence of scars in the uterine 
wall, as after Caesarean section or myo- 
mectomy, although a theoretical cause of 
dysmenorrhoea, rarely have such an effect. 
And this is true even when the scar extends 
transversely at the level of the internal os, 
or isthmus, as after the lower segment 
operation. 
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(3) Size of the Uterus. 

Apart- from tlie e\'idence given pre\n- 
oiisly, it should be mentioned that several 
observ'ers have commented that the uterus 
of patients suffering from d5-smenorrhoea 
subjected to laparotomy never looks small 
or infantile in form. Converse^, many 
women with proved h3-poplastic uteri do 
not experience dysmenorrhoea, and this is 
admitted by those who support the h3q3o- 
plasia theor3' of dysmenorrhoea. Ta3dor,'‘* 
in her recent clinical sur\'ey of 200 girls, 
came to the conclusion that a small uterus 
was found more commonh^ in the mild than 
in tlie severe grades of d3'smenorrhoea. 
Mazer and Israel” make the interesting 
comment that uterine (and ovarian) h3^o- 
plasia associated with th3Toid or pituitar3? 
h3"pofunction rareh’ causes d3'’smenor- 
rhoea because patients suffering from such 
disorders are necessarity of phlegmatic 
disposition, insensitive to pain. 

Cases of Uterix*e Hypoplasia. 

The second part of our investigation con- 
sisted in a stud3^ of the case records of 86 
consecutive patients whose uteri were 
proved to be undersized 63^ a ca\'it5^ 
measurement of less than 2I inches. The 
difS.cult3'- in distinguishing h3Yoplasia from 
atroph3^ has already been mentioned and it 
should be emphasized that the finding of a 
small uterus does not necessaril3^ mean that 
it has not once been fulty developed and 
that it has not sub5equentl3'’ diminished in 
size and become inactive. In order to ex- 
clude as far as possible all cases of natural 
menopause, and of dela3^ed pubert5^ with- 
in ph3'^siological limits, onty patients within 
the age limits of 18 and 40 are included. A 
further difBcult3'^ at once manifests itself 
a large proportion of patients vath proved 
h3q>oplasia or atroph3'’ suffer from amenor- 
rhoea and are therefore valueless from the 
point of \dew of a stud3f of d3'smenorrhoea. 

H3'poplasia and atroph3'^ result either 

B 
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from lack of oestrogen or an inability of 
tlie uterus to respond to an oestrogenic 
stimulus. It might be supposed that ojice 
a uterus has been capable of response to 
oestrogens, it alwa3?s remains so, and the 
atrophy therefore is alwa3^s due to ovarian 
failure. Although this is ordinaril3'- true, 
thus the post-menopausal uterus vail nearly 
alwa3^s respond, it is not alwa3?s true and 
we know of a few cases of secondaty 
amenorrhoea and uterine atrophy in 
which enlargement of the uterus and fur- 
ther uterine haemorrhage could not be 
produced b3'- the exhibition of oestrogens. 
This is sometimes seen in the presence of 
general disease such as tuberculosis, and 
it ma3’^ be that such clinical ohsen^ations 
are accounted for by some circumstances 
inactivating or destro3dng the oestrogen 
(zude supra), rather than b3'^ loss of uterine 
reactivity. Prolonged oestrogen therap3’’ 
might of course make the uterus refrac- 
tor3L at any rate for a time, but j\Iazer and 
Israel” sa37 that the uterus may become 
insensitive after a long period of amenor- 
rhoea. It seems unlikel3L however, that 
uterine inacti^■ity alone could have this 
effect and the suggestion is not borne out 
b3' cases which we quote later. 

It is doubtful whether it is permissible 
to assume that the endometrial response by 
haemorrhage, and the mjmmetrial res- 
ponse, of a uterus, follow a similar pattern, 
although most of the available ewdence 
shows that they do, at least in the majority 
of cases. In our enquir3'’ into cases of tyqjo- 
plasia we have therefore assumed that such 
is the case and a uterus which cannot be 
made to bleed vdth oestrogens is presumed 
to be insensitive to these principles in other 
respects as weU. 

We have attempted to assess the primar}* 
cause of uterine h3q)oplasia or atroph37 in 
these 86 cases and our conclusions are 
shovm in Table VI. In the section " uterus 
unresponsive " are included those cases in 
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Table VI. 

Causes of Uterine Hypoplasia {or atrophy) 
in 86 Cases. 


A. Uterus Unresponsive to Oestrogen ... 

B. Endocrine Dysfunction. 

1. Primary pituitary fault 

(aj Frohlidi's syndrome 8 

(6) Simmond’s syndrome 5 

(c) Cushing's syndrome a 

(d) Infantilism 4 . 

(e) Gigantism a 

(/) Partial pituitary failure fol- 
lowing pregnancy 2 

2. Primary ovarian fault. 

(d) Premature menopause 3 j 

(fo) Eunuchoid syndrome ... % ) 

3. Primary thyroid dysfunction 

4. Primary adrenal cortical dysfunction 

5. Endocrine disturbance PPrimaiyin 

ovary ? Primary in pituitary ... 

C. Endocrine Dysfunction or Unrespon- 

sive Uterus or Both 

D. General Disease. T.B., anaemia, etc. 

E. Anorexia Nervosa or Hysteria 

F. Environmental Factors 


Cases 

■2.x 


23 


5 

1 

2 

12 

12 

4 

3 
3 


Total 86 


Table 


which uterine response, as judged by with- 
drawal haemorrhage, could not be' pro- 
duced by oestrogens. In general, it can be 
stated that the smaller the uterus, the less 
likely it is to respond. Other clinical fea- 
inres are summarized in Tables VII, VIII, 

IX and X. 

Our main concern has been to determine 
how many of these patients with small uteri 
suffered from spasmodic dysmenorrhoea. 
Sixteen patients had primary amenor- 
rhoea and can therefore be omitted from 
consideration; 42 patients had secondary 
amenorrhoea and of these 3 gave a history 
of having had spasmodic dysmenorrhoea 
in the past. This finding however is of 
little significance since at the time they 
were menstruating the uterus may have 
been normal in size, atrophy and amenor- 
rhoea having set in later. Twenty-eight 
patients were menstruating at varying fre- 
quencies and of these only one complained 
of severe dysmenorrhoea; 4 others men- . 
tioned dysmenorrhoea as a subsidiary 
complaint, while another 3 admitted hav- 
ing minor discomfort with menstruation, 
but of this they (lid not complain. 

VII. 


Age of Patients 


Age 18 

19 

20 21 

22 

23 

24 

25 

26 27 28 

29 30 31 32 

33 34 35 

36 37 3S 39 40 

No. 9 

10 

10 5 

4 

I 


I 

256 

6605 

I 3 I 

04x10 








Table 

vni. 










Age at Onset of Menstruation. 


> 

Age 

Unknown 

10 

II 

12 

13 

14 15 16 

17 i8 19 20 Never menstruated 

No. 


2 

2 

3 

2 

10 

CO 

H 

00 

5312 

16 



Table IX. 


Length of the Cavitv of the Uterus. 


Uterus rudimentary and not canalized 

. . 4 cases 

Less than i inch 

-■ I „ 

r to li inches ..., 

- 3 .. 

Xj to 2 inches ... 

•• 7 - 

2 to 2^ inches 

••.36 „ 

Less than 2i inches, but exact measurement 

not recorded 

•• 35 .. 


Judging by the statistics given by Pullen 
and ’Hamblen, Hoffman,'" Mazer and 
Israel,*’ RandaU and 0 (iell,” Miller,"^ 
Ehrenfest,'" Davis,''* Winther"" 35-50 per 
cent of all women experience some men- 
strual discomfort, and 5-10 per cent 
experience incapacitating pain. So the 
incidence of dysmenorrhoea in this series 
is not above the average, and it c-ould with 


HYPOPLASIA OF THE UTERUS 

some justification be claimed that it is less 
than average. There is notliing to suggest, 
therefore, tliat hypoplasia in itself causes 
dysmenorrhoea. 

Study of the age of die menarche and the 
subsequent menstrual rhj’thm in these 
cases raises some doubts about tiie validit}^ 
of other traditional opinions about uterine 
hypoplasia. The high incidence of amenor- 
rhoea conforms to the accepted view. If those 
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fault is always in the ovaiy, and the small- 
ness of the uterus is merety a secondaiy? 
effect, as is the symptom of infrequent 
menstruation. 

The Use of Oestrogens in the Treatment of 
Uterine Hypoplasia. 

So far we contend that this investigation 
provides litde e^ndence to substantiate the 
view that uterine hypoplasia causes spas- 


T.able X. 


Menstrual Function. 

Primary- amenorrhoea 

16 cases 

Epunenorrhoea 

2 cases 

Secondary' amenorrhoea 

42 .. 

A'ormal .. 

7 .. 

Menstruating 

2S „ 

Infrequent menses 

16 ,, 



Scanty menses 

3 .. 


patients widi primar}^ amenoirhoea are 
excluded, it can be seen from Table VIII 
that die age of the onset of menstruation 
quite often falls within the normal limits. 
Fift^' out of 68 patients began to menstru- 
ate before tiieir i6th, and all e.xcept 5 
before their i8th birthday. A late men- 
arche is not so constant a feature of uterine 
h3^poplasia as man3^ would have us believe. 
Among those patients who were menstruat- 
ing, only 3 had scanty menstruation and 
tliis goes to show that the amount and dura- 
tion of the flow bears no close relation to 
the development of the uterus and, inci- 
dentiy, to the efficienc3^ of the ovaries. 
Infrequent menstruation is common, how- 
ever, and this is not surprising since the 
C3^cle reflects ovarian function and defici- 
enc3^ of the latter would account for 
uterine h3q)oplasia or atrophy. 

, ' It can be concluded that the menstrual 
disturbances which should lead the clini- 
cian to suspect uterine h3q3oplasia are 
amenorrhoea or infrequent menstruation, 
■a late menarche may or ma3^ not be signifi- 
cant. In the case of amenorrhoea the fault 
may lie primarily in the uterus, or the 
>ovar3^, but in infrequent menstruation, the 


modic d3'-smenorrhoea, or at least that it is 
concerned in only a small percentage of 
cases. But for reasons already mentioned 
it is difficult if not impossible to prove it 
conclusivel3A Oestrogens are certainly 
responsible for the normal development of 
the uterus and for maintaining its integ- 
rit3', and if spasmodic dysmenorrhoea is 
due to underdevelopment then oestrogen 
therap3^ so frequently advised, is at first 
sight not unreasonable, in spite of the fact 
that a deficienc3? of oestrogen in the blood 
— or indeed any upset in the hormone level 
in the blood — has not been demonstrated 
(Fluhmann,’' Katz and Parker*''). 

Clauberg^® claims to have demonstrated 
radiologically an increase in size of the 
uterus following oestrogen administration, 
and the experience of most clinicians is 
that a small uterus can often, but not 
always, be stimulated to full development, 
but the effect is usually a temporal^? one 
(Mazer and Israel”). Nevertheless, Lar- 
daro,®® using stUboestrol in the treatment of 
30 cases of infantile uterus, found that the 
size and consistence of the uterus were 
altered in 5 onty. In 3 of these the effect 
produced was temporar3’ and Lardaro 
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concludes “except in rare instances, the 
drug does not produce any demonstrable 
enlargement of the uterine cavity.” Kauf- 
mann (quoted by Ehrenfest‘®) also found 
that, in cases of uterine hypoplasia associ- 
ated with primary amenorrhoea, the uterus 
rarely responded to oestradiol benzoate. 
The effect of oestrogen therapy depends on 
the inherent ability of the uterus to react in 
any given case : if the uterus is sensitive 
and its hypoplasia caused by oestrogen , 
deficiency, then the administration of oes- 
trogen results in its full development. This 
effect is temporary, however, and the 
uterus quickly returns to its former state 
when treatment is suspended. Moreover, 
oestrogens inhibit the function of the 
ovaries so these may eventually be less 
able to maintain the uterus in its fully devel- 
oped state. Again this type of replacement 
therapy cannot be continued successfully 
for an indefinite period, for after a time it 
ceases to have any stimulating effect on the 
uterus and atrophy sets in. It may be 
argued and indeed has already been sug- 
gested by Lane Roberts and others"'® that, 
when uterine hypoplasia is considerable in 
degree, then the giving of oestrogen may 
be necessary to assist the ovaries in pro- 
ducing full development which, once at- 
tained, can be supported by the ovaries 
even when their function may be somewhat 
subnormal. This view presupposes that 
more oestrogen is required to develop the 
uterus than to maintain its integrity and 
function and yet there is no evidence that 
this is so. In fact uterine development 
normally proceeds apace at a time when 
the ovaries have not yet assumed their full 
activity. It would seem more reasonable 
to postulate, as do Allen and others” in 
respect of the endometrium, that a higher 
ou4>ut of oestrogen is required to maintain 
the uterus in a state of full development 
than to stimulate its development over a 
period of time. In regard to this aspect of’ 


the subject we should like to quote a recent 
experience with a patient (included in our 
second series) who suffered from an andro- 
genic adenoma of the adrenal cortex and 
at the age of 30 presented the classical 
features of the adrenogenital syndrome, 
features which had gradually developed 
since the age of 14. She had never men- 
struated and at laparotomy the uterus was 
found to be about the size and shape of the 
uterus in infancy. It was so small and thin 
that it could not be palpated on bimanual 
examination under general anaesthesia. 
The ovaries contained numerous atretic 
follicles, ovulation and ovarian activitj' 
having been suppressed by a very high 
androgen output by the tumour. After the 
tumour had been removed it was at first 
thought — in line with current opinion — that 
the administration of oestrogens would 
probably be necessary in order to bring the 
uterus to full development, before it could 
be expected ,that the ovaries themselves 
could commence a regular menstrual cycle. 
Nevertheless, such treatment was deliber- 
ately withheld and, within 8 weeks, the 
uterus increased to normal size and the 
patient began to menstruate and thereafter 
had a regular cycle. The cure of primary 
amenorrhoea at the age of 30 is a striking 
feature of this case, but what is even more 
remarkable is the demonstration of the 
ability of the ovary, when allowed to func- 
tion normally, to' promote full uterine 
development, even at a late age. And 5^61 
how often has it been stated that it is diffi- 
cult, if not impossible, to cure uterine hypo- 
plasia once the, patient has reached the age 
of 20. Meaker” says that after 20 years the 
growth impulse is lost and he supposes that 
the cause of hypoplastic uteri seen in 
women with a normal menstrual cycle is a 
transient glandular derangement in youth. 
This idea, which receives constant sup- 
port, and often leads to the premature 
treatment of what is only a slightly delayed 
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but otlienvise normal puberty, has no 
foundation if the concept of uterine devel- 
opment as set out here is true. Our inter- 
pretation of the facts known at present is 
that if the ovai^^ is capable of ovulating 
and of stimulating tire uterus to menstru- 
ate, then it is capable of promoting full 
development of the uterus. And this is true 
at any age providing the uterus is sensi- 
tive, and providing that tlrere is no factor 
resulting in oestrogen destruction. Any 
endocrine derangement resulting in tem- 
porar}^ hj^ofimction of the ovar}^ does not 
permanently impair the abihty of the 
uterus to develop and if, at a later date, 
ovarian function is sufficiently restored to 
produce menstruation, then the uterus will 
also attain adult proportions. 

One furtlier feature of the case quoted 
above desen^es mention. During her first 
few menstrual periods the patient did not 
experience any pain, but after 3 or 4 
monffis, the patient began to complain of 
moderatel}'’ severe spasmodic dysmenor- 
rhoea. In other words the onset of dys- 
menorrhoea coincided with full develop- 
ment and not the reverse; or it ma}'^ be, if 
IMoir’s theorj^ is correct, that the initial 
bleedings were anovular and onl}' when the 
ovarian c5^cle was fulty established, with 
corpus luteura formation, did the patient 
experience pain. 

Another interesting case is quoted by 
Pratt."^ A girl of 17, having previously 
menstruated regularly, adopted a strictly 
limited diet to reduce her weight and, as a 
result, developed secondarj^ amenorrhoea 
and uterine h3?poplasia (more strictly 
atrophy) which lasted 10 years. After 
marriage and a return to normal diet, the 
condition corrected itself, menstruation 
became regular, the uterus normal in size, 
and a pregnancj'^ ensued. And there must 
be many cases of this tjq^e, showing that 
suppression of ovarian function for many 
years does not interfere with the uterus 
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assuming or resuming its normal propor- 
tions and functions, once the ovarian cycle 
is estabhshed or re-established. 

But what of those patients whose ovarian 
function is adequate and in whom hypo- 
plasia is the result of uterine insensitivity 
to hormones ? In such cases oestrogen 
tlierapj^ is onl}^ rational if it can be shown 
that the insensitivity of the uterus can be 
overcome by increasing the level of hor- 
mone in the blood above the normal. Our 
comments on postpubertal development 
include reference to the possibility’^ that full 
functional capacity? may? be dependent on 
exposure of the uterus to stimuli from 
repeated ovarian cy’cles, but so far as we 
are aware there is no definite experimental 
proof that an oestrogen influence does 
make the uterus more sensitive to this 
hormone; opinions vary. Mazer and 
Israel,” dealing with amenorrhoea, say? that 
in those cases in which the uterus initially’’ 
win not respond by? oestrogen withdraw'^ 
haemorrhage, treatment should be con- 
tinued for a period in the hope of increasing 
its sensitivity, but they point out that failure 
is common. The same authors, referring 
to pituitary? disease, say " oestrogen is valu- 
able in combating the uterine atrophy and 
in increasing the responsiveness of the 
uterus to improved ovarian activity ob- 
tained through other measures.” 

Clauberg*’ maintains that both the 
animal and human uterus, after being 
subjected to the influence of oestrogen, 
responds better to that hormone than does 
the infantile one. However, iiloricard” 
says quite definitely? that the administration 
of oestrogen to patients whose own oestro- 
gen production is normal, does not have 
any good effect on a hypoplastic uterus. 
Lane Roberts and others^" suggest that 
oestrogen therapy does influence uterine 
hypoplasia, even in those patients vith 
normal hormone levels, but they conclude 
that in such cases the ovaries are under- 



JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


Il8 

active rather than inactive. They do not 
claim that uterine sensitivity is increased, 
and indeed point out that the reactivity of 
the uterus develops in spite of the absence 
of ovarian activity. The only proved effect 
of oestrogen on uterine reactivity is the 
depression which follows prolonged ad- 
ministration. On the evidence so far avail- 
able it is not permissible to conclude that 
the sensitivity of the uterus to oestradiol 
produced by the patient's ovaries, is 
increased by the administration of other 
oestrogens. If it were so, the uterine effects 
of oestrogen therapy which has been prac- 
tised so widely in recent years, would have 
been more permanent. 

If this conclusion is correct then uterine 
hypoplasia which exists in spite of norm- 
ally functioning ovaries cannot be effect- 
ively treated with oestrogens and this 
applies no matter whether the patient’s 
symptoms are amenorrhoea, dysmenor- 
rhoea or sterility. 

0,n the other hand, if the uterine hypo- 
plasia is secondary to ovarian hypofunc- 
tion, then the administration of oestrogens 
is equally valueless from the point of view 
of a cure ; unless the ovarian fault is cor- 
rected sterility will persist in spite of a 
temporary increase in size of the uterus, 
and amenorrhoea will return as soon as 
treatment is suspended. This is not to deny 
the administration of oestrogen any place 
in the management of cases of uterine 
hypoplasia. But it should be employed as 
a diagnostic measure — to determine, by its 
intermittent application over a period of 
I to 3 months, whether the uterus is capable 
of response, and thus to assist in the diag- 
nosis of the underlying cause of the hypo- 
plasia or atrophy. 

If uterine hypoplasia rarely if ever causes 
dysmenorrhoea, and if in any case oestro- 
genic hormone therapy is of no value in 
producing permanent, and in many cases 
even temporary, enlargement of the 


uterus, then how can we account for the 
reports®' of good results attending 
oestrogenic hormone therapy for spasmodic 
dysmenorrhoea. This has recently been 
discussed by Pullen and Hamblen"' and 
there are many possible explanations. 

1. Oestrogens may exert an effect on 
dysmenorrhoea by increasing the vascu- 
larity of the uterus, thus counteracting to 
some extent the ischaemia which is pos- 
sibly an important factor in the causation 
of the pain. Also the contractions result- 
ing from oestrogens as distinct from those 
due to progesterone tend to promote a 
better uterine circulation (Rejmolds^®). 

2. Dysmenorrhoea does not occur ex- 
cept in the presence of progesterone. If 
oestrogens are administered in the first half 
of the cycle, ovulation and corpus luteum 
formation may be inhibited and the ensuing 
menstruation will be anovular and there- 
fore painless. Sturgis and Albright® and 
Bickers” claim to have demonstrated by 
clinical experiment that when oestrogens • 
relieve dysmenorrhoea, this is the mech- 
anism involved. If oestrogens are given 
after ovulation they may still act by de- 
pressing corpus luteum activity. In assess- 
ing this view, it should be remembered that 
oestrogen has been shown to promote cor- 
pus luteum formation and to influence its 
function favourabl}'^ (Hoffman,"® Fevold,®" 
Allen and others”). 

3. It has been suggested that oestrogens 
may affect the central nervous system rais- 
ing the tlireshold for pain. 

4. Oestrogens may counteract the de- 
generative change in the paracervical 
nerve ganglia. Kennedy®" first demon- 
strated these changes as a feature of dys- 
menorrhoea and claims to have shown that 
they can be counteracted by oestrogens. 

5. By promoting growth, softening, and 
vascularity of the cervix, oestrogens' may 
help to restore uterine polarity to normal, 
or again it has been suggested that oestro- 
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gen tends to co-ordinate uterine contrac- 
tions, progesterone having an opposite 
effect. 

6. One of the effects of oestrogens is the 
liberation of acetylcholine or some similar 
substance and this, by acting on paras3^m- 
pathetic nerve endings, maj^ influence 
either vascularity or the neuromuscular 
mechanism (Re3molds'- “). 

It has still to be proved that oestrogen 
does have an3i’ specific effect on spasmodic 
d3'smenorrhoea. Bishop'- estimates that 
reports in general indicate relief of S3TOp- 
toms in 50 per cent cases, although the 
effect is temporar3' ('*■ But it is not 

difficult to find claims for equally good 
results for all manner of treatments — pro- 
gesterone, testosterone, gonadotrophin, 
general h3'gienic measures, ps3^chotherap3L 
desensitization, various drugs and opera- 
tive procedures. The ner%-ous factor is so 
important in d3^smenorrhoea that any 
treatment acting ps3'’chologicaIl37 wiU 3deld 
a good percentage of cures. It is perhaps 
significant that in regard to oestrogen 
therap3' some of the best results were 
reported b3^ the earlier workers (e.g. 
Kenned3'-*) and were obtained with prep- 
arations which we now realize contained 
relativel3? small amounts of oestrogenic 
principle. Moreover Winther”’”’ has re- 
centl3^ reported a series of 100 cases of 
dysmenorrhoea in university students and 
shows that the results obtained vath em- 
menin (oestriol) were no better than those 
obtained in the control series treated with 
a placebo. Hoffman^" sa3?s his experience 
is similar. There is therefore good reason 
to doubt whether oestrogen therap3'^ has 
any special value in the treatment of d3's- 
menorrhoea ; if it has, and it acts by an3'^ of 
the mechanisms above, then its effect must 
still be a temporary one. These possible 
modes of action should be kept in mind 
when it is emplo3^ed. 
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SUMJHARY. 

1. The pain of spasmodic dysmenor- 
rhoea is related in some way to contrac- 
tions of the uterus. The difference between 
painful and painless contractions lies in 
their character rather than their strength. 
The particular pattern of uterine motility 
causing pain during menstruation is un- 
known but the view which supposes inco- 
ordination of different areas of the uterus, 
or disturbed polarity of the uterus, has stiU 
to be disproved. 

2. The theor3'^ which supposes uterine 
h3^poplasia as the cause of the abnormal 
uterine contractions, and the evidence on 
which it is based are critically examined in 
the light of what is knovm about the devel- 
opment of the uterus. 

3. An anatysis of the histories of 829 
patients suffering from spasmodic dys- 
menorrhoea shows : 

(a) Not more than 27 patients had defin- 
ite signs of uterine h3qioplasia. 

(b) The age of the menarche was usuall3'^ 
within normal limits. 

(c) Scanty and infrequent menstruation 
was e.xceptional and most women 
had a regular cycle. 

(d) Endometrial studies in in cases 
showed, with 2 exceptions, that the 
histological phase agreed with the 
time in the menstrual C3^cle. Painful 
menstruation is usuall3'’ ovular in 
type. 

(e) 457 patients had some minor mal- 
formation or malposition of the 
uterus, but these faults are not ac- 
cepted as an indication of hypoplasia. 

(f) The existence of an inter\^al between 
the menarche and the onset of dys- 
menorrhoea in a large percentage of 
cases is confirmed. This in itself is 
evidence against the h3q3oplasia 
theory. 
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4. An analysis of a second series of 86 
patients, all of whom had a hypoplastic or 
atrophic uterus, shows that of Ihe 28 women 
who were menstruating only one had dys- 
menorrhoea of an incapacitating degree. 

05. The effect of oestrogen on a hypo- 
plastic uterus depends on the ability of the 
organ to respond. If the uterus is insensi- 
tive then oestrogen therapy is useless. If, 
however, the uterus is sensitive then there 
is no point in increasing its size temporarily 
unless the cause (usually ovarian under- 
activity) is corrected. Furthermore, if the 
cause is successfully treated, the hypoplasia 
is automatically cured and oestrogen is un- 
necessary. 

6. The value of oestrogen therapy in 
spasmodic dysmenorrhoea is open to ques- 
tion. If it does give relief, albeit temporary, 
then it does not necessarily do so by over- 
coming hypoplasia. Several other possible 
modes of action are listed. 

7. Throughout this paper we have 
deliberately adopted a critical and provoca- 
tive attitude. The evidence is insufficient 
to prove or disprove the hypoplasia theory 
of dysmenorrhoea and it will remain so as 
long as the pathology of uterine hjq^oplasia 
is in doubt and its diagnosis depends on 
the opinion of individual clinicians. By 
setting out the facts as we see them we 
have endeavoured to draw attention to the 
need for a careful appraisal of the diagnosis 
and significance of uterine hypoplasia and 
atrophy, and for a sober outlook on the 
possibility of its successful treatment with 
oestrogens. 

In conclusion we should like to express 
our indebtedness to the members of the 
Honorary Staff at the Women’s Hospital, 
Liverpool, who have willingly allowed us 
to study and utilize the records of their 
patients. 
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The Uncomplicated Primi^ravid Breech 
A Technique Used in a Series of 6o Cases. 

BY 

D. S. Greig, M.D., M.R.C.O.G. 

Obstetrician, St. Helier County Hospital, Carshalton, Surrey. 

A SERIES of 6o cases of primigravid breech uncomplicated primigravid breech cases 
presentations delivered vaginally is pre- was i stillbirth and no neonatal deaths, 
sented. They constitute a consecutive series 

of cases delivered personally at Dilston General Discussion. 

Hall Maternity Hospital, Northumberland The disastrous results in vaginally 
(48 cases) : at Stagshaw House Maternity 'delivered primigravid women have been . 
Hospital, Northumberland (6 cases); and frequently publicised in America and 
St. Helier County Hospital, Carshalton Britain by de Normandie, Schwartz, Irv- 

Surrey (bcases). The series, though small, ing, GoeAals, Gibberd, Moir and others, 
has added interest in that it was conducted The whole literature was adequately re- 
with a definite plan of campaign and care- viewed by Racker,' and it is not proposed 
fully considered technique. to recapitulate it. The great volume and 

For the purposes of this series I have authority of this propaganda has had two 
defined the uncomplicated primigravid marked effects in the last 10 years; first 
breech case as occurring in a woman preg- there has been a movement towards breech 
nant of a live baby weighing 5 pounds extraction under full anaesthesia and 
'8 ounces or over and having neither (a) second, there has been increased employ- 
multiple pregnancy, (b) placenta praevia, ment of Caesarean section especially -in 

(c) gross prolapse of the umbilical cord, private practice. Goethals,“ working on a 

(d) accidental “ toxic ” haemorrhage, (e) special assi^ment at Boston Lying-in 

eclampsia nor (f) monstrosity. Two cases Hospital, delivered all breech cases, primi- 
of grossly contracted pelvis are not in- gravid and multigravid, by breech extrac- 
cluded in this series, both having been tion under full anaesthesia. The results 
delivered by Caesarean section. One of have been excellent and in the past decade 
these was an elective section for severe flat they have reduced the foetal loss in mature 
pelvis— patient aged 33— the other, an breech cases to 5 per cent. These, of 
emergency admission, had a lower segment course, are men of unparalled experience 
section for obstructed labour, the breech working with expert anaesthetists who can 
not being engaged after 4 hours at full dila- assure genuine full surgical anaesthesia 
tation with membranes ruptured for many with minimal anoxia of the foetus. The 
hours and an awkward android pelvis.^.?V^ocess of training assistants and Juniors 
Caesarean sections were not performed for ' to their high degree of skill is likely to be 
elderly primiparity. All cases available, costly in foetal life and few aspirants may . 
whether booked, unbooked or emergency, succeed in equalling the masters. The 
have been included. necessity for full anaesthesia alone must 

The result of 60 vaginal deliveries in weigh against the baby especially after long 
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labour and possible intrapartum sedation. 
Schwptz, quoted by Goetlials, com- 
promised by recommending that all com- 
plete and footling breeches should be 
delivered by extraction under anaesthesia, 
Ica'ving frank breeches to spontaneous 
deliven* with minimal manual aid. 

The practice of performing Caesarean 
deliverj- for the uncomplicated breech with 
an adequate pelvis is to’ be deplored. Recent 
writers have widened their indications for 
abdominal section even to the extent that a 
primigravida over the age of 30 is classed 
as “ elderty." I find that J am now asked 
by general practitioners to perform Caesa- 
rean section on their primigra^id breech 
cases for the tliinnest of indications, as age, 
nervousness, hard perineum, hj^perten- 
sion, absence of husband on war service, 
apparent!}^ regardless of the fact that tlie 
maternal risk of^an abdominal deliver}- is 
at least 5 times that of a vaginal deliver}'. 
Neither should it be forgotten that many 
patients, for reason of fear or e.xpense, 
commit themselves to what can be called 
One-child Caesarean Sterility. 

This paper is written to show that there 
is another side to the medal. An increas- 
ing number of satisfactoi}' series has been 
reported and reasonable figures are being 
turned out boty in public and private prac- 
tice. IMarshalP reported a series of 36 
normal primigravid breech cases wth i 
loss. j\Iacafee and ]\IcClure'‘ have reported 
a foetal loss of only 4.84 per cent in a cor- 
rected series of booked primigravidae. The 
Simpson Memorial Hospital Report for 
1942® shows a corrected, booked primi- 
gravid foetal loss of 5.8 per cent. Umes and 
Timerman,® reporting the practice of the 
Chicago Lying-in Hospital district cases, 
showed a corrected foetal loss of 6.6 per 
cent for all breeches — ^these cases were 
delivered in the patients’ homes by junior 
officers using local pudendal anaesthesia 
and aiming at spontaneous deliver}'. Pat- 
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ton and Mussey ’ report a foetal loss of 5.34 
per cent for uncomplicated primigravid 
cases. The best series I have been able 
to find is that reported by Hansen.® With 

H. S. Morgan he has personally conducted 
a series of 64 uncomplicated cases. Their 
treatment has been extremely consen-ative 
and appears to ha^'e been minimal manual 
aid applied only when labour has been 
held up. They lost i baby in the 64 un- 
complicated cases. In the same period 48 
multiparae (uncomplicated) were de- 
livered without any loss. Their conser- 
vancy is illustrated by the fact that the 
longest 1st stage of labour was 57 hours and 
the longest 2nd stage was yi hours. In 126 
total deliveries they employed manual aid 
109 times, extraction 13 times and Caesa- 
rean section 4 times. Only 2 Caesarean 
sections were employed for elderly primi- 
gravidae with large babies, each weighing 
over 9 pounds. 

Tompkins® reports a unique series col- 
lected over 10 years from the Philadelphia 
Lying-in Hospital. From the records of 

I, 400 breech cases he selected eveiy case 
personally delivered by 17 obstetricians 
“certified” by the American Board of 
Obstetrics and Gynecology. The resultant 
series of 211 cases was “corrected” by 
subtracting the premature infants, mon- 
strosities, severe toxaemias, placenta prae- 
via cases, twins and Caesarean sections. 
In the “corrected” series of 146 cases, 
there were only 4 babies lost — a mortality- 
rate of 2.7 per cent. I^ffien a further 
correction was made to include private 
patients only there were 2 losses in 139 
cases. He does not extract the figures for 
primigravidae only. In the total of 2ir 
cases it is noted, however, that there were 
no less than 31 cases delivered by Caesa- 
rean section. The technique is not des- 
cribed but in general it seems that the 
patients are “fully anaesthetized ” before 
deliver}'. 
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It would appear, therefore, that vaginal 
delivery of the breech case can be made to 
give satisfactory results. The three out- 
standing series by Marshall, Hansen and 
Tompkins show good results by different 
methods. The common factors in their 
success are a good psychological approach, 
careful preliminary study, a definite, 
reasoned programme, and the ability at any 
moment in any case to carry out a smooth 
extraction when this is demanded. 

Method of Delivery. 

The physician confronted with an un- 
complicated primigravid breech case has 
the choice of 3 methods of delivery : 

1. Caesarean section. 

2. Breech extraction with full anaes- 

thesia. 

3. Spontaneous delivery with minimal 

manual aid. 

(i) Caesarean Section. 

It is obvious that there must be a greater 
place for Caesarean section for a breech 
presentation than for a vertex presentation 
in the primigravida. Trial labour is 
completely eliminated. The borderline 
case, particularly with trouble in the mid- 
pelvis or at the outlet, must receive the 
benefit of elective section. Full examination 
of the pelvis, if necessary under an anaes- 
thetic, is indicated. Radiography with 
pelvimetry can be used to check clinical 
findings. 

Caesarean section should also be elected 
when the baby is obviously large. The 
mortality-rate for babies over 81 pounds 
rises very steeply.*- * The combination of 
elderly primiparity arid large baby is not 
uncommon. 

Elderly primiparity by itself should 
seldom lead to Caesarean section. A great 
deal depends on the state of “ ripeness ” of 
the cervix at the time of the onset of labour. 
In my experience the condition of the lower 


uterine segment, cervix and upper vaginal 
tissues are of much greater importance 
than the perineum. The resistance of the 
last can largely be eliminated by anaes- 
thesia, stretching and episiotomy. The 
combination of a thick, tubular, unripe 
cervix, hypertension and a longish period 
of sterility, with or without obesity, strong- 
ly indicates Caesarean section. 

One last group of cases also merits 
abdominal section — cases with premature 
rupture of membranes, a high unfixed 
breech and a closed elongated cervix with- 
out early onset of effective labour. A final 
verdict on this type of case should be made 
before the membranes have been ruptured 
for over 24 hours. 

(2) Breech Extraction. 

Breech extraction can be elected for all 
breech cases as in the practice of Irving, 
Goethals and Potter. Excellent results can 
be obtained by the very experienced opera- 
tor working with a skilled anaesthetist. 
Failure is most likely to be due to insuffi- 
cient ironing-out of the perineum and lower 
vagina or inadequate anaesthesia. Gas and 
oxygen are insufficient and the more de- 
pressant anaesthetics must be used in full 
dosage. It should be remembered that the 
mother, particularly the exhausted or toxic 
mother, may not be fit for this ordeal, and 
the effect on the baby should also be con- 
sidered. Every operator approaching any 
breech delivery may be called on, at any 
time, to make a breech extraction for such 
indications as arrest, foetal distress, con- 
striction ring or prolapse of the umbilical 
cord; but that is a very different matter 
from deliberately planning a dangerous 
and exacting operation for a series of cases, 
at least 90 per cent of which could terminate 
spontaneously or with minimal manual aid. 

(3) Spontaneous Delivery with Manual Aid. 

The ideal delivery is spontaneous. The 

majority of breech cases in multiparae can 
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be SO delivered. It is interesting and instruc- 
tive to lca\’e such a breech deliver^’ 
entirely to itself and, with the mother in tlie 
litliotomy position, to watch the crowning, 
the upward lateral fle.xion, tlie restitution, 
the downward flexion, the smooth but sud- 
den rotation of the back upwards and birth 
to the umbilicus. The baby can still be left 
untouclied. By the mother’s expulsive 
effort aided by the babj^’s weight, delivery^ 
can proceed still further. The bab}' rotates 
a little, the body advances, the anterior 
scapula appears, slides downwards and in- 
wards towards tlie spine and often the arm 
and hand appear spontaneousl3c The body 
restores itself again and the other scapula 
appears lateralh' to be followed bj’' arm 
and hand. The bab^', sdll left untouched, 
hangs b}’’ tlie head in the Bums-Marshall 
position, tlie neck elongates, showing that 
tlie head is in the pelvis, and aU that is 
left is to elevate the bod}'’ and lift the' head 
off the perineum. In the majorify of multi- 
parous cases the breech deliver}'’ is quicker, 
smoother and less painful than vertex 
deliver}'. 

The problem, as it appears to me, is how 
to make conditions in the prinugravida 
approximate to the deliver}' in multiparae : 
(a) how to get the uterus into fuU acti\'it}' 
at the proper moment, (b) how to have the 
cer%'ix fuUy dilated and uathdrawn, (c) 
how to reduce the barrier of the vulva and 
perineum, (d) how to deliver the arms with 
minimal handling of the baby, and (e) how 
to reduce trauma in delivering the head. In 
my own series of 6o cases, I have performed 
breech extractions '5 times only. All the 
other patients have had minimal and very' 
late manual aid. Recently I have been able, 
in most cases, to keep my hands off the 
baby entirely until the first scapula has 
appeared. In reaching this limit of non- 
interference, I have found the greatest 
assistance from the follou'ing technical 
lines. 
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(ff) Preparation of the patient. 

(&) Perineal and pudendal ner\-e block. 

[c) Preparation of vulva and perineum 
by " ironing-out.” This is followed 
by posterolateral episiotomy. 

[d) The Lovset technique of de'liveiy' of 
arms. 

[e) A short rest in the Bums-i\IarshalI 
position. 

(a) Preparation of the Patient. Defective 
uterine action is very' common among 
primigravidae. This accounts for a large 
proportion of instrumental deliveries in 
normal, as well as in occipitopcsterior ver- 
tex cases. It has to be avoided as far as 
possible if the breech deli%'ei}' is to be near- 
spontaneous. Prophylaxis begins early. 
The patient need not be informed of the 
breech presentation, or if she is aware of 
it, the import of it can be minimized. She 
is examined soon after the onset of labour 
uith special attention to the condition of 
the cen'ix. If the cen’ix is fuDy ripe, thin 
and well taken up, mild sedation by heroin, 
pethedine, or by an opium-chloral-bromide 
mixture will probably suffice. If the cer\i.x 
is still a thick tube, sufficient heavy seda- 
tion by morphine-scopolamine is indicated 
to ensure at least one good sleep. If the 
patient has had a few wakeful nights with 
prodromal signs of labour, intramuscular 
paraldehyde (10 c.c.) is well worth adding. 

Later, one may attempt to regulate 
disordered or poor uterine action b}' 
calcium gluconate, oestrogens or intra- 
venous glucose. In brief, one tries to bring 
the patient into the best possible condition 
when full dilatation is arrived at. To this 
end, the patient is not encouraged to bear 
doum until the perineum is being well 
bulged. It should not be assumed that 
because a foot or knee or even a buttock 
is showing that the cen'ix is fuUy dilated. 
Often it is not. Wait until the breech is 
really at the \'ulva and actively dilating it 
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before proceeding further — usually by this 
time thfe patient is badly wanting to bear 
down. 

(b) Perineal and Pudendal Nerve Block. 
The perineum being now distended by the 
advancing breech, the patient is put in the 
lithotomy position, cleansed, disinfected 
and draped. Local anaesthesia is induced. 
The method is easily learned and can be 
found described by De Lee,^® Brentnall,” 
and Griffin and Benson.'® I find that 100 
c.c. of 0.5 per cent procaine is sufficient. 
The solution contains i in 200,000 of adre- 
nalin, but this can be omitted. 

(c) Ironing-out: Episiotomy. In a few 
minutes the patient is greatly relieved and 
the vulva and perineum are ready to be 
ironed out. This can be done slowly and 
leisurely as labour is usually temporarily 
checked, possibly by adrenalin effect, and 
the patient is no longer subject to involun- 
tary bearing down. During this period of 
calm, the patient should now have it ex- 
plained to her that a special effort is re- 
quired of her and that she should bear down 
in a very determined manner when the 
signal is given. When labour is resumed, 
strong down-bearing takes place, the 
breech advances, and now considerably 
bulges out the relaxed perineum. When the 
breech is about to crown a postero-lateral 
episiotomy is made. If the episiotomy is 
well-timed the breech is delivered in a few 
seconds and immediately before this event 
is due I have found it useful to give 3 units 
of pitocin intramuscularly. In more than 
half of my cases the delivery of the baby 
from the birth of the buttocks to well past 
the umbilicus has taken place during one 
uterine contraction. 

The baby is still not touched and there 
is no need to disengage the feet of the usual 
frank breech. The baby’s weight comes 
into play and birth as far as the scapulae 
vdthout any interference is common. 


I (d) The Lovset Manoeuvre. This man- 
oeuvre, described by Lovset,” enables one 
to extract shoulders and arms in nearly all 
spontaneous deliveries without intra- 
vaginal manipulation. In the case of a 
left sacral anterior, when birth is well past 
the umbilicus, the baby, carefully splinted 
behveen both hands applied along the 
whole length of its visible body, is drawn 
slightly downwards and towards the 
mother’s right and at the same time rotated 
slowly in a counter-clockwise direction. In 
this way, while descending, the posterior 
shoulder becomes lateral or frankly 
anterior. When the scapula appears it is 
pushed strongly towards the spine with the 
free index finger of the right hand. Usually 
the elbow, shoulder and hand (in that 
order) appear from the vulva. The baby is 
then drawn towards the mother’s left side 
with slight traction and a slow rotation is 
made clockwise so that the baby’s retained 
shoulder, which had become posterior, is 
restored to its original anterior position. 
While rotating, the shoulder and arm nearly 
always appear spontaneously. The baby 
is then released and allowed to hang by the 
head for about 20 seconds. 

(e) The Bwois-Marehall Position. The 
Burns-Marshall technique is very effective 
in flexing the head and by its gentle weight 
traction it nearly always draws the head 
well into the pelvic cavity. It also has a 
most effective teaching value. There is no 
better means of teaching students and mid- 
wives that hurry has no place in breech 
delivery; this 20 seconds relief from tension 
and apparently nonchalant approach to the 
final step in delivery is a most pointed 
lesson. It is probably good for the obstet- 
rician too. 

In this series I have used the Mauriceau- 
Smellie-Veit technique for delivery of the 
head. This manoeuvre I apply only once. 
If there is failure to get immediate easy 
extraction, the baby's feet are taken over 
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by an assistant and tlie forceps are applied 
to tlie after-coining head. The forceps were 
used for the head in 17 of this series of 60 
cases. 

In the last 2 years I have abandoned 
general anaesthesia for deliver}' of the after- 
coming head. It is quite unnecessarj' with a 
good pudendal nerve block. 

In tlie occasional e\'ent of failure to in- 
duce tlie head into the pelvis b}' the Burns- 
Marshall position, the \\'eigand-]\Iartin 
technique as described by De Lee*'' is used, 
followed by tlie forceps, applied after the 
head is well down. 

What to Avoid. 

It one has elected for a spontaneous de- 
liver}' witli minimal manual aid, the patient 
should be watched and nursed to this end. 
The final preparations of local anaesthesia, 
ironing-out and episiotomy, are not made 
until the breech is completely down and 
bulging the perineum. The episiotoni}' is 
made late to avoid blood loss. If the local 
anaesthesia has been made prematurely 
and if the uterus is sluggish, one can always 
wait for the ideal moment. If necessar}' 
the local anaesthetic can be repeated. The 
majority of mistakes arise from hastening 
matters when a buttock, foot or knee is 
just showing. The cen'ix may not be fully 
dilated and withdrawn. Hastening (or 
assisting) matters when the patient is not 
ready, leads to the old-style assisted breech 
delivery. Fingers, tapes or instruments are 
hooked into the anterior groin, later into 
both groins. Next the buttocks or legs are 
drawn down against resistance . The patient 
suffers pain, panics and struggles. The 
whole genital canal begins to feel like 
a recalcitrant sphincter. A rushed anaes- 
thetic is induced, there is more straining, 
more spasm, the, baby’s body becomes 
whitened and limp from the shock of hand- 
ling and traction, and is as good as dead 
before the arms have been secured — one 
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has been caught in the half-way house, in 
sometliing u’hich is neither a breech ex- 
traction xmder surgical anaesthesia nor a 
spontaneous deliver}' with minimal aid. 

It may be tliat at any time the plan for 
a spontaneous deliver}' has to be aban- 
doned; maternal exhaustion, uterine 
inertia or maternal nervousness vnth ina- 
bility to co-operate may negative the plan. 
Harm will not have been done if the local 
anaesthesia, ironing-out and episiotomy 
have all been prepared. The patient can 
then have full surgical anaesthesia induced 
without haste, flooding her with oxygen 
tlie while. When the anaesthetist is ready, 
a deliberate breech extraction is made. 

It is noted that Hansen attributes his 
brilliant results to waiting patiently for 
spontaneous deliver}' and interfering (or 
aiding) as little as possible . He quotes his 
longest 2nd stage as 7^ hours. Hy own 
limit has been 10 hours— in the both case 
of this series. The mother was comfort- 
able for the most part of the time having 
only weak, irregular contractions and the 
baby was in no way distressed by the long 
wait. Extreme slowness does not imply 
obstruction. 

Clinic.m. Details of this Series. 

Sixty cases were delivered vaginally. 

Fifty-five had spontaneous delivery with 
minimal aid. 

Five cases had full breech extraction, tlie 
indications being : 

(a) Impacted breech, arrested progress 2 

(b) Cardiac disease i 

(c) Ner^'ous patient 2 

Anaesthesia for Impacted Breech : 

Full chloroform and oxygen ... 3 

. Spinal anaesthesia ... 2 

Episiotomy. Ever}' case had a postero- 

lateral episiotomy. 

Forceps on afterco7>ung head applied m 
17 cases (28 per cent). 
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Premature rupture of membranes oc- 
curred in i8 cases (30 per cent). 

Duration of labour: 

1st stage, average 14 hours. Longest 43 
hours, shortest 3 hours. 

2nd stage, average hours. Longest 10 
hours, shortest J hour. 

Maternal mortality . Nil. 

Maternal 7 norbidity. Nil. 

Stillbirths i. Died of cerebral damage, 
with depressed fracture of the posterior 
parietal bone. This case was misdiagnosed 
as a vertex until well advanced in labour. 
Pinard's manoeuvre and breech extraction 
were made under full anaesthesia after 42 
hours in labour, marked by disordered 
uterine action. The baby weighed 9 
pounds. This case should have had Caesa- 
rean section. This was the second case of 
the series. 

Neonatal deaths. Nil. 

Neonatal morbidity. One case appeared 
to have some cerebral irritation. It was 
admitted to Newcastle Babies’ Hospital, 
made a good recovery and is now, at 12 
months of age, regarded as a normal baby. 

Birth mjuries. One case of fractured left 
clavicle. The same baby had a temporary 
right Erb’s palsy which was cleared up in 
a week. Both arms had normal function 
before it left at i8th day. It is believed 
that in this case the damage was done by 
the forceps which were badly applied. 

Delivery of the arms. The 5 cases of 
breech extraction all required intravaginal 
manipulation to disengage the arms. Tht, 
writer favours the Lovset manoeuvre ol 
rotating the infant’s body so that the 
posterior arm is brought into an antero-i 
lateral position when it is usually easily\ 
swept down by fingers introduced, over) 
and beyond the shoulder, from the pos- \ 
terior aspect. The reverse rotation is then 1 
made to secure the second arm anteriorly. ' 


In the remaining 55 cases of spontaneous 
dehvery, only- 6 cases were rated as diffi- 
cult in so far as they did require high 
vaginal interference for delivery of arms 
and shoulders on orthodox lines. In the 
other cases the arms were practically com- 
pletely disengaged by the Lovset rotation 
alone. Nuchal positions of arms were not 
encountered. 

Ages of patients. The range in ages was 
from 17 to 40. Both extremes had spon- 
taneous delivery. 

Ten patients were in the age group 30 to 
34 ; 5 patients were in the age group 35 and 
over. All in these two age groups had 
spontaneous delivery. 

Type of breech presentation. Two cases 
were footling breech ; 3 cases were complete 
breech; 55 were frank breech. 

• Summary. 

1. Sixty cases of vaginal delivery of the 
uncomplicated primigravid breech are pre- 
sented. Delivery was accomplished with i 
foetal loss. The last 58 cases were delivered 
without any foetal loss. 

2. The wide use of Caesarean section for 
the uncomplicated primigravid breech is 
deprecated, 

3. It is suggested that only two distinctly 
separate techniques are permissible — 
(a) Deliberate breech extraction under full 
anaesthesia and (b) Spontaneous breech 
delivery. 

4. It is maintained that the' common 
assisted breech delivery with induction of 
anaesthesia gradually brought in during 
delivery falls between the two methods and 
exhibits the virtues of neither. 

5. The writer believes that fully go per 
cent of primigravid breech deliveries can 
be spontaneous. 

6. A technique of spontaneous breech 
delivery is outlined. 
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For many years it has been suggested that 
a causal relation exists between dietary 
deficiency and the toxaemias of pregnancy. 
During the first world war it was noted in 
Germany that the partial elimination of 
protein and fat from the diet of pregnant 
women was accompanied by a 50 per cent 
decrease in the incidence of eclampsia. It 
has been customary to ascribe this lowered 
eclampsia rate to the sparse intake of animal 
protein, but it has also been suggested by 
De Lee' that lack of meat forced the patients 
to resort to a diet containing relatively 
large amounts of vegetables, black bread, 
etc., and that their vitamin Bi intake was 
correspondingly higher than usual. In 
1935 Theobald'' advanced his dietetic theory 
of the causation of pregnancy toxaemia, or 
what he preferred to call the " Atelositesis 
of Pregnancy.” He ascribed the condition 
to a deficiency in calcium, iron, iodine and 
vitamins of the B and D groups, and pro- 
duced striking clinical evidence of his con- 
tention. 

In 1938 Siddalk suggested that a defici- 
ency in vitamin Bi was the basic aetio- 
logical factor in the causation of the various 
pregnancy toxaemias. In his view the nor- 
mal function of the pituitary body can only 
■^"intained in the presence of an 


adequate supply of vitamin Bi . In the non- 
pregnant woman a deficienc}' of the vitamin 
causes hypofunctiop of tlie pituitary' body, 
followed by oedema, lowered blood pres- 
sure, disturbed carbohydrate metabolism, 
and the other characteristic features of 
beri-beri. In the pregnant woman Siddall’s 
view is that vitamin Bi deficiency results 
in over-compensation or malignant hyper- 
function of the pituitary gland, thus pro- 
ducing the symptoms of toxaemia, such as 
oedema, nausea, vomiting, increased 
blood-pressure, disturbed carbohydrate 
metabolism, etc. Siddall suggested feat an 
adequate and constant supply of vitamin 
B, should prevent and possibly cure fee 
toxaemias of pregnancy. This new con- 
cept for the first time harmonized all the 
conflicting manifestations of the toxaemias 
of pregnancy. 

H. YasunamP also gave vitamin Bi treat- 
ment to patients with hyperemesis gravi- 
darum, pre-eclampsia and eclampsia. The 
patients were not given any other treatment 
and usually recoveredrapidly. Heexpressed 
his belief feat the administration of vitamin 
B during pregnancy would prevent the 
toxaemias of pregnancy and feat patients 
with existing pre-eclampsia would not de- 
velop eclamptic convulsions. 
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\V. Spitzcr • and F. C. Irving,'’ in furtlier 
communications, have stressed the value of 
vitamin B, and tlie vitamin B complex in 
ihe treatment of In-peremesis gravidarum. 

During the 3Tars 1938 and 1939" an im- 
portant study was made of the records of 
5,022 pregnant women attending 10 
London Hospitals. A dietar^^ deficiencv 
was found in more than half of the patients. 

In 1,530 primigravidae receivmg vitamins 
and mineral supplements tlie toxaemia rate 
was 27.1 per cent as compared with a rate 
of 31.7 per cent in a control group of 1,512 
primigravidae not receiving the supple- 
ment. The investigations into pre-natal 
diet at the Toronto General Hospital bj' 
Ebbs, Scott, Tisdail, Brown and others*- ’ 
showed a pre-eclampsia incidence of 12.6 
per cent in patients receiving a poor diet in 
comparison with an incidence of 9.1 per cent 
in the supplemented diet group and 7.8 
per cent in patients receiving a good diet. 

B_v a good diet the autliors specified : pro- 
tein, 80 to 100 grm. ; fat, 80 to 100 grm. ; 
carbolwdrate, 350 to 400 grm.; calcium, 
1.5; iron, 0.020; iodine in iodised salt, 
together with vitamins A, 6,000 i.u. , B, 500 
to 1,000 i.u., Bj 3 to 3.5 mg., C 50 to 75 
mg. , and D 500 to 1,000 i.u. 

Further studies b}* Burke, Beal, Kirk- 
' wood and Stuartt° showed a statistical!)- 
significant relation between prenatal diet 
and the course of pregnancy. In their 
investigations no mother whose diet during 
pregnancy was considered “good” or 
“excellent” had pre-eclampsia, while 
with a “ poor ” to “ ver)'^ poor ” diet almost 
50 per cent had pre-eclampsia. 

W.C.W. Nixon, in his recent Blair-Bell 
jMem.orial Lecture, further stressed the 
importance of an adequate diet during 
pregnancy. In a previous investigation, 
Nixon, with his co-workers tFright and 
"'Fieller,’-^ found that in 9 patients suffering 
from eclampsia there was a significantly 
low urinal)^ output of rutamin B, as 


TOXAEMLys 

compared with normal control pregnant 
women. In these patients, also, the 
placenta was found to have a markedlv 
low vitamin B I content. The authors found 
a highly probable correlation between sub- 
optimal intakes of thiamine and the inci- 
dence of pregnancy toxaemia, and sug- 
gested that vitamin B, might be of value 
in tire treatment of eclampsia. 

Williams and Fralin” also obsen-ed that 
84 per cent of a group of patients who 
presented a historr- of nausea and vomiting 
in early pregnane)^ had a vitamin B, intake 
definitely below the pregnane)^ standard of 
600 units daily. These authors did not, 
however, feel justified in assuming that 
there was ' ' any positive relationship 
between dietaiy- adequac)' and the occur- 
rence of certain complications of pregnane)* 
and childbirth.” 

Other writers, indeed, ha\-e seriously 
questioned the relation of r-itamin Bi 
to pregnancy toxaemia. F J. Browne” 
conducted an investigation on a group of 
169 pregnant women, of whom 88 were 
treated cases and 81 'were controls. The 88 
treated cases received by mouth 3 mg. 
daily of vitamin Bj during the latter half 
of pregnancy. Of these patients 7.9 per 
cent developed a blood-pressure of 140/go 
or o^•e^ (or a blood-pressure in excess of 
130/70 vtith albuminuria) as compared 
with an incidence of only 4:9 per cent in the 
control series. The author concludes that, 
so far as the prevention of pregnancy- 
toxaemia is concerned, no beneficial effect 
is obtained b)* supplementing the diet 
with ytitamin B,. Another study by R. 
Kapeller-Adler and J. A. Cartwright”' 
revealed that in 4 patients suffering from 
mild toxaemia of pregnancy there was no 
improvement under vitamin B, therapy' , 
yvhereas in 3 cases of severe to.xaemia the 
condition actually became yvorse. As the 
result of this unfortunate experience the 
authors stated their belief that the thera- 
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peutic use of vitamin Bi in toxaemia of 
pregnancy should be discouraged. 

The majority of recent clinical and -ex- 
perimental observations, however, would 
appear to support the belief that a definite 
relation exists between dietary deficiency 
and the toxaemias of pregnancy. There 
is a gaining weight of evidence that the 
deficiency is notably, if not specifically, 
one of vitamin Bi intake. It has been 
known for a long time that there is a greatly 
increased need for vitamin Bi during preg- 
nancy. In 1927, Moore and Brodie" esti- 
mated that rats require four times the 
amount of vitamin B^ to ensure the success- 
ful conclusion of a pregnancy than they do 
at other times. McCance, Widdowson and 
Verdon-Roe" found, in an investigation of 
120 pregnant women, that all were receiv- 
ing sub-optimal amounts of vitamin Bj. 
The estimated daily intake, even including 
patients from the higher income groups, 
varied from 209 to 454 i.u., as compared 
with an optimal daily intake of 600 to 900 
i.u. 

More recently Lockhart, Kirkwood and 
Harris,^® in a very interesting communi- 
cation, have produced concrete proof of 
an increased quantitative requirement for 
vitamin B, during pregnancy. These 
authors studied the quantity of thiamine 
needed by their patients to produce the 
same excretion status on successive lunar 
months during late pregnancy and the early 
puerperium. They found that in the loth 
lunar month of pregnancy a patient requires 
three times as much thiamine as in the non- 
pregnant state to reach the same excretion 
peak. They also found that approximately 
three times as much thiamine was required 
by mouth as by the intramuscular route to 
reach the same excretion peak in non-preg- 
nant subjects, thus indicating the relative 
efficacy of the two common methods of 
administration. The authors conclude that 
the requirements for thiamine during preg- 


nancy and lactation are three times as great 
■ as in the normal non-pregnant state. 

During the years 1939, 1940 and 1941 
the writers had an unusually favourable 
opportunity, in Hong Kong, of observing 
the course of pregnancy in a large series of 
patients who were suffering from vitamin 
Bi deficiency. True beri-beri, or avitamin- 
osis Bi, was found in many of these cases, 
and hypovitaminosis Bi, or “sub-clinical 
beri-beri,” was probably present in a much 
■■ larger number, although clear evidence was 
often lacking, save for the frequent 'exist- 
ence of oedema of the legs. An investiga- 
tion into the clinical significance of oedema 
during pregnancy was commenced by one 
of the writers in conjunction with Professor 
W.C.W. Nixon in 1937, and was continued 
by the writers of this paper from the end of 
1938 up to the time of the Japanese occupa- 
tion of Hong Kong in December 1941. The 
following extract from the Report of the 
^Department of Obstetrics and Gynaecology 
of the University of Hong Kong for the year 
1939” indicates the lines upon which the 
investigation was proceeding : 

The existence of avitaminosis Bj, or beri-beri, 
is a complicating factor -which is always to be 
reckoned with in obstetrical practice in Hong Kong. 
A fresh table is added to this year’s report in which 
certain details are given of 49 clinically obvious 
cases of avitaminosis. It will be noticed that in 
2 cases avitaminosis Bj was the immediate cause 
of death, and that in 4 other cases it was a contri- 
butory cause. Avitaminosis therefore ranks very 
high as a-jause of maternal death in Hong Kong, 
being present as a primary or secondary cause in 
6 out of the 17 deaths for the year. 

Poverty, improper dietary habits and the ad- 
ditional strains imposed by pregnancy are aU potent 
factors in producing vitamin deficiency. Clinical 
beri-beri is the result in only a minority of cases, 
but what may be termed sub-clinical beri-beri is 
present in a large number of patients. These 
patients live on a dangerous border-line, and many 
factors, of little consequence in themselves, may 
suffice to precipitate the pa-tient into a condition 
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of clinically developed avitaminosis. It will be 
noticed that pregnancy to.^aemia, in one form or 
anotlier, is a complicating factor in a number of 
cases of avitaminosis The line of demarcation 
is one that is difficult to draw and it may still prove 
that deficiency of vitamin B^ is a causative factor 
in tlie production of the toxaemias. The amount 
of p3-ru\-ic acid in the blood has been used as an 
index of vitamin Bj deficiencj', and investigations 
are proceeding along this line in the hope that this 
relativclj- simple biochemical determination maj- 
shed light upon the relationship between the tox- 
aemias of pregnancj- and vitamin B^ deficiency. 

An investigation into the clinical significance of 
oedema during pregnancj- was commenced by mj- 
predecessor Professor W. C. W. Nixon, and may 
tlirow further light upon the problem just men- 
tioned. During 1939 a special record was kept of 
all cases shon-ing oedema and it is found that thej* 
may be classified into three main groups : 

(o) Those associated with pregnancy toxaemia, 
(h) Those associated with a\-itaminosis Bj, and 
(c) Those not accompanied by signs of either 
pregnancy to.xaemia or avitaminosis B^. 

In this latter group there were 271 cases. In 
the vast majority of these the oedema ;vas limited 
to the legs, and the duration varied from a week 
to 9 months, the average duration being 44.5 daj's. 
The oedema was, therefore, bj^ no means a tran- 
sient sj-mptom. In some patients pressure was xm- 
doubtedly a factor in producing the oedema, as 
ex-idenced bj- the fact that there were no fewer 
than 9 twin pregnancies among the 271 cases. In 
other cases, however, it could not be claimed that 
pressure was a speciaUj^ significant factor. In view 
of the frequencj' of the toxaemias of pregnancy 
(6.01 per cent of all admissions for 1939) and of 
avitaminosis B^ (1.47 per cent of all admissions for 
1939). In both of which conditions the presence of 
oedema is almost invariable, it is hard to resist the 
conclusion that, in manj’’ cases, the appearance of 
simple oedema maj’- be onlj- a preliminarj' to the 
development of the full manifestations of toxaemia 
on the one hand or of avitaminosis Bj on the other, 
and it is not bej’-ond the realm of possibility that 
all three are bound up in a common aetiology. 

The year 1940 brought udth it an in- 
creased incidence of beri-beri and an alarm- 
ing increase in the more severe forms of 
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pregnancy toxaemia, as indicated in the 
following extracts from the Reporf “ for 
1940: 

The abnormal conditions mentioned in last 
year’s report have continued to prevail in the 
Colony during the year 1940, with an almost 
unimaginable state of overcrowding, malnutrition 
and distress among the lower classes from which 
most of our patients are drawn. There has been 
a grave increase in the amount of beri-beri, as will 
be seen from a perusal of the special table devoted 
to this disease. The table includes only the 155 
cases of clinically obvdous beri-beri, and among these 
cases there was a death-rate of ii per cent, in spite 
of intensive treatment with vitamin prepara- 
tions. There were many more cases of what might 
be termed " sub-clinical beri-beri ” in patients 
livdng on the extreme border-line of the state to 
which poorness of nutrition was inevitably driv-ing 
them, and there is no doubt that, if present con- 
ditions continue to prevail, we must expect a still 
further increase of avitaminosis B, . 

The classification of the toxaemias of pregnancy 
has been continued on the same basis described in 
last year’s report, with satisfactory results. The 
frequent association of this condition with signs of 
avitaminosis Bj during the j-ear has again been 
noted, and biochemical studies have been con- 
tinned . . . and wil] form the subject of a publica- 
tion in the near future. The most alarming feature 
of the year’s work was the occurrence of what might 
almost be described as an epidemic of eclampsia. 
There were 42 cases of this disease, as against 8 
cases for the previous year. The severity of the 
disease was very marked and many of the worst 
cases were of the post-partum varietj-. There was 
a death-rate of 30 per cent among these patients, 
considerably more than half of which was due to 
complicating beri-beri and consequent heart- 
failure. 

During the j’ear 1941, for which onh' a 
manuscript report is available, conditions 
remained verj? much on the same level as in 
1940, and the striking coincidence of a 
maintained increase in the total number of 
cases of beri-beri and a continued rise in 
the number of patients suffering from preg- 
nancy toxaemia could not fail to strike the 
most casual observer. In Table I the inci- 
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dence of beri-beri complicating pregnancy 
during these three years is shown. 


Table I. 

Incidence of Ben-ben Complicating Ptegnancy 
in Hong Kong, 1939-41 


Year 

Cases of 
ben-ben 

Total 

admissions 

Incidence 
per 1,000 

I 9 f 9 

49 

3-328 

14.71 

1940 

155 

4.73S 

32 71 

1941 

167 

3.541 

47.16 

Totals 

371 

11,607 

31 ro 


The incidence of the toxaemias of preg- 
nancy during the same period is shown in 
Table II. 


Table II 

Incidence of the Various Forms of Pregnancy 
Toxaemia in Hong Kong, 1939-41 


Type of To.\aeniia 

1939 

1940 

1941 

Total 

Pre-eclampsia, Grade I 

II 2 

128 

221 ' 

461 

Pre-eclampsia, Grade If 

63 

114 

151 

32S 

Eclampsia 

8 

42 

29 

79 

Nephntic to.vaemia 

4 

4 

2 

10 

Hypertensive disease 

13 

4 

13 

30 

Totals 

200 

292 

416 

908 

Incidence per thousand 

60 og 

61 63 

117 48 

78 22 


In studying Table II it is necessary 
to have some knowledge of the criteria 
upon which the classification of the toxae- 
mia cases was based. After a careful study 
of the question, the classification shown in 
the appendix to this paper was adopted. It 
is based upon the recommendation of a 
Sub-committee appointed by the American' 
Committee on Maternal Welfare in 1937 
for the special study of the subject and 
agreed upon at the Annual Meeting of that 
body in June, 1940.“^ 

It win be noticed that the first three con- 
ditions in the classification might be termed 
diseases dependent on, or peculiar to, 
pregnancy, whereas the last two belong to 
a group of diseases not peculiar to preg- 
nancy. The classification was strictly 


adhered to in compiling the patients’ case 
records and many cases with transient high 
blood-pressure or albuminuria were conse- 
quently not included in the toxaemic 
groups. The emphasis placed on the find- 
ings of albuminuria on more' than one 
occasion and on the persistence of a raised 
blood-pressure of 130 mm. Hg. or higher 
for 2 days or longer ensures that only 
patients with genuine toxaemias were in- 
cluded, and also explains why a patient 
classified as suffering from pre-eclampsia. 
Grade I (mild), might be recorded as having 
a single maximal blood-pressure reading of 
over 150 mm. Hg. 

In investigating the relation between 
avitaminosis B, and pregnancy toxaemia, 
extensive biochemical studies were con- 
ducted on all likely cases in addition to the 
usual clinical investigation. These studies 
included estimation of the carbon dioxide 
combining power, non-protein nitrogen, 
urea, uric acid, plasma proteins, chlorides, 
and pyruvic acid contents of the blood as 
well as parallel quantitative determinations 
of the vitamin Bi content of both blood and 
urine. These observations were carried out 
on considerably more than 200 cases, but 
unfortunately, -with the exception of the 
results of pyruvic acid determinations on 
207 patients, the whole of the rest of the 
biochemical data was destroyed by enemy 
action in Hong Kong (it was acfually in fte 
process of being assembled for publication 
when the war broke out in December 1941)- 
The data presented in this paper are there- 
fore very largely based on the brief case 
summaries which had been prepared and 
which it has been found possible to salvage. 

In further studying the case histories of 
patients included in Tables I and II it was 
found that 252 of them showed evidence 
that thej^ were suffering from a combina- 
tion of beri-beri and pregnancy toxaemia. 
In other words, of the 371 cases of beri-ben 
with which this paper is concerned, ap- 
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proxiraately 70 per cent were complicated Clinical Findings. 

by one or other of the forms of pregnancy t'u ^ n • 
toxaemia. Conversel\L 28 per cent of the ^ summaiy-’ of the clinical 

goS cases of pregnane}' toxaemia showed fhe 371 cases which form the 

full}' developed manifestations of beri-beri. paper may be of interest : 

The combined incidence of beri-beri and " (i) Age and parity. The group consis- 
pregnancy toxaemia is shown in Table III. ted of 125 primiparae (33.4 per cent), with 


T.\ble III. 

Incidence of Pregnancy To.racinta in 371 Cases of Ben-ben 
Coniphcaiing Pregnancy 


Clinical condition 

1939 

1940 

1941 

Totals 

Beri-beri with normal pregnancy 


47 

40 

II9 

Beri-beri with pre-ccla.mpsia. Grade I 

2 

3S 

52 

92 

Beri-beri mth pre-ccl.'impsia. Grade II 

12 

5 - 

5S 

122 

Beri-beri with eclamp.ria 

2 

iS 

t6 

36 

Beri-beri with nephritic toxaemia 

I 

— 

— 

I 

Beri-ben w ith hypertensii c disease 

— 

— 

I 

I 

Totals 

49 

155 

167 

371 


The findings shown in this table are ver}' 
significant, and the}'' are shown in graphic 
form in Fig. i, which brings out clear!}' 
not only the increase found in the total 
number of cases of beri-beri during the 3 
years, but the relative increase in the inci- 
dence of complicating pregnancy to.xaemia 
during the latter 2. years. It might be 
argued that tire increase is apparent rather 
than real and that the true state of affairs 
can only be appreciated by considering 
the facts in relation to the number of cases 
admitted to the wards. Fig. 2 has there- 
fore been prepared showing the incidence 
of pregnancy toxaemia, beri-beri and the 
combination of both conditions per 1,000 
cases admitted to the obstetrical rvards. 
Since the total number of admissions for the 
year 1941 was less than that for 1940, this 
method of representing the position shows 
even more .clearly the striking bond which 
appears to exist between an increase in the 
beri-beri rate on the one hand and an in- 
crease in the toxaemia rate on the otlier, a 
bond which is still further strengthened b}' 
the co-existence of the two conditions in a 
significant number of cases. 


an average age of 23.6 years and 246 multi- 
parae (66.6 per cent), with an average age 
of 29.9 years. This distribution is almost 
exactly similar to that found in the total 
number of cases admitted, so that no special 
association was noted between the incidence 
of beri-beri and the age or parit}^ of the 
patient. (This contrasts with the 908 cases 
of pregnancy toxaemia of whom over 66 
per cent were primiparae.) 

(2) Twill pregnancy was found in 15 out 
of the 371 cases of beri-beri, an incidence 
of I in 24.7. This compared with an inci- 
dence of I in 26.7 for the 908 cases of preg- 
nanc}" toxaemia and a general incidence of 
I in 105.7 for oases delivered during the 
same period. 

(3) Oedema. Oedema was present in all 
but 13 of the patients, an incidence of over 
96 per cent. The duration of the oedema 
ranged from a few days to 6 months, but 
averaged 44.77 days in the 371 cases. 
In many instances the oedema was the most 
conspicuous feature. It generally com- 
menced in the feet and legs and extended 
upwards over the body, being usually veiy 
noticeable in the abdominal wall. Ascites, 
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ly40 194i 

Normal pregnancy with beri-beri. 
Pre-eclampsia, Grade I, with beri-beri. 
Pre-eclampsia, Grade II, with beri-beri. 
Eclampsia with beri-beri. 

Nephritic toxaemia with beri-beri. 
Hypertensive disease with beri-beri. 

Fig. I. 

Distribution of 371 Cases of Beri-beri Complicating Pregnancy. 
(Hong Kong, 1939 to 1941) 



pulmonary oedema, hydro-thorax and 
hydro-pericardium occasionally developed. 
The latter was usually a prominent feature 
in the cases that came to post-mortem. It 
was generally the-" wet " form of beri-beri, 
therefore, which was encountered in Hong 
Kong. , In this connexion it is interesting to 


note that McCarrison believes that wet 
beri-beri occurs in partial and prolonged 
deficiency of vitamin Bi, and that the dry 
form occurs in complete absence of vitamin 
B,. 

( 4 ) Nervous changes. The condition of 
the reflexes, the presence or absence of 
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Showing rising annual incidence per thousand admissions of 
(a) Pregnanc5- toxaemia; (6) Beri-beri; (c) Combined toxaemia and ben-ben 

(Hong Kong, 1938 to 1941) 


anaesthesia, h3^eraesthesia and muscular 
t^’eakness' or wasting was investigated in all 
cases. 

The knee jerks and ankle jerks were 
found in rare earlji- cases to be exaggerated, 
later to become weak and sluggish and 
finallj' to be complete^ abolished. The 
knee jerks were recorded as being exag- 
gerated in 3 patients, present in 33, slug- 
gish in 6 and entirety absent in 323 (there 
was no record in 6 cases) . Areas of cutane- 
ous anaesthesia and numbness were found 
in 65 cases. H^q^eraesthesia, particularty 
sensitiveness to deep pressure over the calf 
muscles, was found in 149 cases. Muscle 
changes varied from slight wasting to 


marked atrophy, and, in the worst cases, an 
inability to v'alk. 'Such changes were 
present in 212 cases. There was no notice- 
able change in no cases, and records were 
not available in 49 cases. The muscles of 
the foot and calf were those usuaU^^ affected , 
but later the extensor and flexor muscles 
of the thigh were involved, by which time 
foot-drop was often present. In more 
severe cases the arm muscles and the 
muscles of the trunk and even the diaph- 
ragm were sometimes affected. 

(5) Cardio-vascidar changes were those 
most to be feared in these cases. During 
pregnancy, and more especiall}- as the time 
for the onset of labour approached, patients 
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of treatment remained substantially the 
same. The association of beri-beri with 
eclampsia was noticed in 36 out of the 79 
cases. Fourteen of these cases died, giving 
a mortality-rate of 38.8 per cent for eclamp- 
sia complicating beri-beri as against 11.6 


disease, etc. There is usually an interval 
between the time when the patient begins 
to suffer from a depletion of vitamin B, and 
the appearance of the symptoms of beri- 
beri. During this interval, which may last 
for many v'eeks or months, the patient is 


Table VII. 

Mortality Rates in 908 Cases of Pregnancy Toxaemia. 

Infant deaths* 

Maternal deaths = 

Number Per 

Clinical condition of cases Number Per cent S.B. & N.D. cent 


Pre-eclampsia, Grade I 

461 

4 

0.9 

’ 39 

8.2 

Pre-eclampsia, Grade IT .. 

328 

9 

2-7 

43 

12.4 

Eclampsia 

79 

19 

24.1 

26 

31-7 

Nephritic toxaemia 

10 

I 

10. 0 

3 

30.0 

Hypertensive disease 

30 

— 

— 

2 

6.6 

Totals : 

908 

33 

3-6 

113 

12.0 


* S.B. — Stillbirth, N.D. — ^Neonatal death. 

Stillbirth figures include 4 infants who died undelivered. 
There were 34 twin deliveries. 


per cent for the 43 cases of eclampsia with- 
out manifest signs of beri-beri, a figure 
much more in accord with previous experi- 
ence. 

Discussion. 

A deficiency of vitamin Bi may arise 
from : 

(a) a deficiency in the diet, 

(b) a failure of absorption, 

(c) a deficient storage capacity, 

(d) a failure of utilization, 

(e) an increased requirement. 

Human beings are unable to synthesize 

vitamin B, , nor can they store it in the body 
tissues to any extent : they are therefore very 
liable to develop beri-beri in the presence of 
predisposing factors. Such factors include 
poverty, with consequent dietary defi- 
ciency, pregnancy, lactation and any other 
circumstance which calls for an increase in 
the metabolic rate, such as increased 
physical exertion, hyperthyroidism, febrile 


symptom free, but exists on an abnormally 
low thiamine intake. ' This inteia^ening 
period might be called the stage of sub- 
clinical beri-beri. The appearance of any 
unusual call on the body reseia^es, such as 
increased exertion, pregnancy or an acute 
illness, might be sufficient to precipitate the 
patient into a condition of fully developed 
beri-beri. 

In Hong Kong, during the period under 
review, the train of circumstances could be 
very clearly traced. Beri-beri has always 
been endemic in South China, and there is 
evidence that the condition was recognized 
by the Chinese'® as earty as 2697 b-C- 
In Hong Kong the disease had always 
been present among the lower classes and 
among those whose diet consisted largely 
of polished rice. During the years under 
review the general medical serrdce of the 
Colony encountered a ver}' marked rise in 
the incidence of beri-beri. and the gravity of 
the situation was repeatedly emphasized m 
the Annual Reports of the Director of Medi- 
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cal Semces.-^ In actual fact the total deaths 
from beri-beri in the Colon}'’ rose from 
3,189 in 1939 .to 7,229 in 1940. As pointed 
out in these reports, the increase in beri-beri 
was a real, and not an apparent one, 
brought about by an unprecedented influx 
of refugees from war areas Ynth consequent 
povert}' and overcrowding, all factors 
which helped to render the conditions ideal 
for the development of beri-beri. A further 
factor was the extreme unwillingness of the 
people to eat am^thing but polished rice, 
although great efforts were made to popu- 
larize the eating of unpolished or “red” 
rice. _ The increase in the amount of beri- 
beri seen among obstetrical patients was, 
therefofe, onty the natural reflection of a 
general!}^ prevailing condition. 

In the .371 cases reported in this paper, 
manifest signs of beri-beri were encoun- 
tered. There were, however, two additional 
groups of cases which came into promin- 
ence during the same period, and which 
appeared in some wa}" to ha^'e a relation 
with the beri-beri cases. On the one hand 
there was a large group of 676 cases with 
simple oedema uncomphcated by an}^ other 
signs of beri-beri or of pregnane}- toxaemia. 
It was tempting to place ail of these cases 
in the beri-beri group, but in the absence 
of complete proof as to the origin of the 
oedema the authors preferred to place these 
cases in a separate class. There is little 
doubt in the minds of tlie writers, however, 
that the oedema was of nutritional origin, 
and that these 676 cases were e.xamples of 
sub-clinical beri-beri. On the other hand 
there was a still larger group of goS patients 
suffering from pregnancy toxaemia in one 
font! or another. This gives a general to.x- 
aemia-rate of 7.S2 per cent for the three 
years 1939, 1940 and 1041, as compared 
with the much low-er rate of 3.45 per cent 
for the preceding three years 1936, 1937 and 
1938. A striking increase in the to.vaemia- 
rate running pari-passri with the figures of 


an unprecedented outbreak of beri-beri 
would seem to the 'writers to be more than 
a mere coincidence. 

Perhaps the most interesting feature of 
the whole series of cases, however, was the 
fact that 70 per cent of the patients with 
beri-beri showed co-existing evidence of 
pregnancy to-xaemia. This fact, together 
with the tendency, just noted, to a parallel 
increase in the figures for both diseases, 
would seem to point to the conclusion that 
the association between nutritional oedema, 
beri-beri and pregnancy toxaemia is by no 
means a fortuitous occurrence. The com- 
bination of the manifestations of beri-beri 
(such as oedema, polyneuritis, cardio- 
vascular symptoms and a high p}-rin-ic 
acid content of the blood) with the usual 
evidences of pregnane}^ toxaemia (such 
as high blood-pressure, albuminuria, in- 
creased uric acid content of the blood and. 
in some cases, upical eclamptic con\'ul- ■ 
sions) pro\-:ded a clinical picture at once 
interesting and complicated. Vitamin Bi 
therap}- was naturall}' used in treating 
patients who showed clear signs of defici- 
ency. In treating these patients it became 
more and more manifesr that an almost 
uniform improvement resulted in the great 
majorit}' of all cases of beri-beri and toxae- 
mia, whetlier simple or combined. It finally 
became customary to treat all these patients 
with thiamine, in addition to the usual 
dietar}-, eliminative, sedative and other 
methods of treatment appropriate to the 
clinical condition. The conviction grew in 
the minds of the writers that a carnal rela- 
tion e.xists between a relative or actu.i! 
deficienc}- of vitamin B. on the one hand, 
and tire occurrence of pregnancy toxatini.i 
on tire other. They feel that their \-if w i- 
supported by the following fact.-: 

(a) There was an almo.-t parall 1 inert 
in the incidence of beri-beri and jceg.nanc}’ 
to.xaemia in Hong Kong during the V' , r- 
1939, 1940 and 1941. During tite-e vt.-.r- 
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the toxaemia-rate rose to 7.82 per cent as 
compared with 3.45 per cent in the preced- 
ing 3 years. 

(b) There was a greatly increased inci- 
dence of twins in both groups of cases (i in 
24.7 for the beri-beri group, and i in 26.7 
for the toxaemia group as compared with 
a general incidence of i in 105.7 for 
deliveries). 

(c) In 70 per cent of the cases suffering 
from beri-beri pregnancy toxaemia was 
present in one of its forms as a complicating 
factor. In the remaining 30 per cent of cases 
the blood-pressure was generally higher 
than that usually seen in beri-beri. 

(d) There was a phenomenal increase in 
the incidence of eclampsia during these 
years, 45.5 per cent of the cases being com- 
plicated by frank beri-beri. The eclampsia 
mortality-rate rose from 12. i per cent in 
normal times to 24.1 per cent during the 
period under review, and in the beri-beri 
group the mortality was over three times 
as high as in the uncomplicated group. 

(e) There was an even greater increase 
in the incidence of the severe type of pre- 
eclampsia during the same period. 

(/) Blood pyruvic acid determinations 
showed the high levels typical of vitamin 
Bi deficiency in a large proportion of the 
cases of toxaemia. 

(g) The lost studies of the writers on the 
quantitative vitamin Bi content of the blood 
and urine added further support to the 
evidence. 

(b) The therapeutic effect of the admin- 
istration of vitamin Bi was often as marked 
in cases of severe pregnancy toxaemia as 
in typical cases of beri-beri. In many pa- 
tients suffering from severe pre-eclampsia 
it was felt that the onset of convulsions was 
averted by vigorous treatment with vitamin 
Bi in addition to the usual methods adopted 
in such cases. 

Such a view is supported by the findings 
of various workers whose writings have 


been quoted earlier in this paper. Never- 
theless, some authors have argued that the 
use df thiamine in pregnancy toxaemia is 
not only useless but possibly even harmful. 
This is difficult to understand in view of the 
established fact that the need for vitamin 
Bj is increased about three times during 
pregnancy and lactation, and that in human 
beings there is no recognized overdosage of 
vitamin Bi. In dogs the lethal dose of vita- 
min Bi has been, stated to be 350 mg. per 
kilogram. It has been shown that a human 
being can tolerate a dosage of 500 mg. daily 
for as long as a month with no adverse 
signs. This dosage is far in excess of any- 
thing likely to be used clinically, and the 
writers have never noticed any ’adverse 
effects from the use of dosages up to 180 mg. 
per day in severe cases of cardiac beri-beri 
with complicating toxaemia. 

The nature of the relation between 
vitamin Bi deficiency and the toxaemias of 
pregnancy is more difficult to discuss, and 
at the present time the authors are not pre- 
pared to ' offer an opinion as to' whether 
hypovitarninosis Bi merely predisposes to 
the development of pregnancy toxaemia or 
whether the deficiency is the actual causal 
factor. They incline towards the latter view, 
but the proof which they had hoped to pro- 
duce was destroyed when almost within 
their grasp. A discussion as to the nature of 
the origin of oedema is beyond the scope of 
this paper, but a theoiy which has appealed 
to the writers is that vitamin Bi is essential 
to the proper functfoning and well-being of 
the endothelium of the blood-vessels as well 
as to the peripheral nerve fibres. In the 
event of a deficiency of vitamin Bi, degen- 
eration of the endothelial cells and nerve 
fibres occurs with the consequent -appear- 
ance of oedema and evidences of poly- 
neuritis; if the vagus nerve is affected the 
heart will also show signs of disturbance, 
and one or more of the well-known clinical 
forms of beri-beri will result In the event 
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of pregnancy occurring an increased strain 
is imposed on the maternal organism. In 
an effort to secure the proper nutrition of 
the foetus the blood-pressure rises and 
overcomes the barriers imposed by oedema. 
In this way the manifestations of pre- 
eclampsia may arise and, in certain cases, 
eclampsia itself may occur. A recent com- 
^munication by Rosenbaum and Maltby^' 
suggests that eclampsia is likely to occur 
in patients who have evidence of a primaiy 
cerebral dysrhjffhmia. In 65 per cent of 20 
cases with eclampsia they found electro- 
encephalograms indicative of cerebral 
dysrhythmia. They suggest that such a 
condition may be present iu patients who 
develop eclampsia and that an associated 
toxaemia may act as the trigger mechanism 
which exaggerates the inherent dysrhyth- 
' mia to. the extent that convulsions appear. 
In the event of such an hypothesis proving 
true it would be easy to understand how 
eclampsia could readily occur in severe 
cases of beri-beri complicated by pregnancy 
toxaemia, and it would, to some extent, 
explain the unduly high incidence of 
eclampsia in the present series of cases. 

Summary and Conclusions. 

1. There was a striking increase in the 
incidence of beri-beri in Hong Kong during 
the j'^ears 1939, 1940 and 1941. This was a 
true increase and was seen in general medi- 
cal and surgical cases as well as in obstet- 
rical cases. 

2. There was an almost parallel increase 
in the incidence of pregnane}'' toxaemia 
during the same period, especially in cases 
of eclampsia and of severe pre-eclampsia. 
This also was a true increase, the toxaemia- 
rate rising from 3.45 per cent during the pre- 
ceding 3 years to 7.82 per cent during the 3 
years under re\new. 

3. Some correlation between these figures 
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is inescapable, and it was found that, out of 
371 cases of beri-beri complicating preg- 
nancy during this period, no fewer than 
252 cases were further complicated by preg- 
nancy toxemia. 

4. The diagnosis of beri-beri and preg- 
nancy toxaemia was supported by both 
clinical and laboratory findings. Signifi- 
cantly high readings of the pyruvic acid 
content of the blood were obtained in the 
great majority of cases. 

5. In cases suffering from toxaemia with 
complicating manifestations of beri-beri, 
the prognosis was considerably more grave 
than in cases of toxaemia without frank 
signs of beri-beri. This was particularly 
seen in the eclampsia cases, in which a mor- 
tality-rate of 38.8 per cent was found in 36 
cases complicated by beri-beri, as opposed 
to II. 6 per cent in 43 uncomplicated cases. 

6. It is suggested that the primary factor 
responsible for the heavy increase in preg- 
nancy toxaemia during the years under 
review was vitamin Bj deficiency. Argu- 
ments are advanced in support of the M'ew 
that a causal relation e.xists between a 
deficiency of vitamin B, and the occurrence 
of pregnancy toxaemia. 

7. Prophyla.xis and/or active treatment 
by file e.xhibition of adequate amounts of 
vitamin B,, whether in the form of a vita- 
min-rich diet or as thiamine medication, is 
suggested as perhaps the most important 
single measure in dealing with pregnane}- 
toxaemia in am- of its forms. 

The writers wish to acknowledge their 
indebtedness to the Elia Sachs Plotz 
Foundation, through whose kind assistance 
the biochemical studies were undertaken. 

They would also like to make due 
acknowledgment to the former Director of 
Medical Ser\-ices, Hong Kong, through 
whose courtesy clinical facilities were made 
available for the treatment of these patients. 
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Appendix. 

Criteria for the Classification of the 
Toxaemias of the Latter Half of 
P vREGNANCy. 

(i) Pre-eclampsia, Grade I {Mild). 

The appearance during the latter half of preg- 
nancy and disappearance by the 6th week post- 
partum of two or more of the following : 

(a) Systolic blood-pressure of 130 or higher for 
2 days or longer. 

(b) Albuminuria on more than one occasion, 
(n) Oedema of the legs and ankles which has 

no other obvious cause. 

{2) Pre-eclampsia, Grade II (Severe). 

The appearance during the latter half of preg- 
nancy and disappearance by the 6th week post- 
partum of the signs noted above with the addition 
of one or more of the following : 

(a) Systolic blood-pressure over 150 for 2 da)'s 
or longer. ‘ 

(b) Albuminuria with granular casts or 
albumin in excess of 2 gm. per litre. 

(c) Excessive oedema. 

(d) Any of the danger signals of impending 
eclampsia such as headache, tinnitus, visual 
disturbance, epigastric pain, vomiting, 
jaundice, suppression of urine, etc. 

(3) Eclampsia. 

(a) Convulsive type : The appearance of typical 
convulsions in a case showing some or all of 
the signs noted above. 

(b) N on-convulsive type : The development of 
coma in a patient showing some or aU of the 
signs noted above (particularly jaundice) 
with postmortem findings typical of ec- 
lampsia. 
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(4) Nephritic Toxaemia. 

The presence before pregnancy or appearance 
before the 30th week of pregnancy and/or the per- 
sistence for longer than 6 weeks post-partum of 2 
or more of the follo%ving evidences of renal disease : 

(«) Hypertension. 

(6) Oedema. 

(c) Albununuria. 

(d) Albuminuric retinitis. ^ 

(e) Impaired renal .function. 

(/) Nitrogen retention in the blood. 

Renal disease maj'- be classified as ; 

(a) Glomerulo-nephritis. 

(b) Nephro-sclerosis. 

(c) Nephrosis. 
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(5) Hypertensive Disease.' 

{a) Benign or essential hypertension. A systo- 
lic blood-pressure persistently above 130, 
either present before pregnancy or appear- 
ing during pregnancy, and persisting longer 
than 6 weeks post-partum. There may be 
slight albuminuria and oedema as term 
approaches, ■ but the height of the blood- 
pressure is out of proportion to these signs. 
The renal function is normal and the retina 
is normal or may show some narrowing of 
the vessels. 

(ft) Malignant hypertension. Typical changes 
take place in the retina and later there is 
impairment of the cardiac and renal func- 
tions. 
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Introduction. 

The purpose of the present paper is mainly 
to report a study on 6o dry pelves in which 
Nicholson’s formula^ for finding the areas 
of the pelvic brim and outlet is put to the 
test. But an attempt has also been made 
to bring X-ray peVvimetxy closer to Its true 
level of value ; and technique which corres- 
ponds more faithfully with its possibilities 
is recommended. Certain fundamental 
observations are set out which, if not new, 
have been verified experimentally ; there is 
too much uncertainty about these facts, and 
it is necessary to avoid the confusion that 
is apparent in writing and in discussion 
alike. 

If we are of the opinion that operative 
obstetrics has advanced, it must still be ad- 
mitted that there is no niethod of predict- 
ing with certainty whether a given pelvis 
will cause serious obstruction to the foetal 
head or not. If one held the bony pelvis in 
one’s hand for inspection and were able to 
make direct measurements, a very wise 
assessment of the adequacy of such a pel- 
vis could be worked out ; but with a number 
of specimens this prognosis is conditional 
on so many factors that it will be obvious 
to the critical pupil that there is no absolute 
means of knowing whether a head wiU pass 
through the girdle or not. When this prob- 
lem is applied to the living subject, there is 
the added difficulty that the bony pelvis 
can neither be seen nor readily measured. 


X-ray pictures of its different aspects will 
teU something of the bony shape, and the 
application of certain principles will even 
give some measurements. 

The failure of radiology to solve single- 
handed the problem of dystocia due to dis- 
proportion led to disappointment and the 
opinion that only clinical experience based 
in digital pelvic examination was of value. 
The latter idea is defeatist, for the clinician 
of sound experience knows not only 
his limitations but also his inability to guide 
members of that large group on which 
women are dependent for their delivery. 
In a wor(i, we are still unable to reduce 
labour to mathematics. Even brilliant 
clinical ability aided by pelvic radiology 
falls short of this objective. This notwith- 
standing, it may well be possible to simplify 
our radiological requirements for each case 
sufficiently to give guidance to the average 
accoucheur. It would be contemptible to 
deprive him of the help of an accessory 
method by making it too complicated; as 
if to imitate Nature, who has put the basic 
secrets of parturition just beyond the reach 
of the wisest and most experienced obstet- 
ricians. 

It may be asked whether anything re- 
liable may be gained from an X-ray study 
of the obstetric pelvis. It has to be admitted 
that, in order to answer different questions 
about a pelvis, several radiographic views 
may be necessary and that, for the pur- 
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pose of measurement, various modifica- 
tions may be required. But for general use 
it is necessary to devise a method which is 
both simple and of an accuracy which is 
clearly known. With this in mind, we must 
make a decision about the salient features 
of the pelvis which will not only contribute 
towards its classification but also give its 
capacity. Our first object, then, is clear. 
And as the skiagram increases knowledge 
regarding the mechanism of labour, so 
more rvill inevitably be demanded of it. 

PARTI. 

Nicholson* suggested that the four func- 
tions of the pelvis which are of value for 
obstetrics are; the pelvic index and area 
of the brim, the area of the outlet, and the 
subpubic angle. It is proposed that two 
more should be considered, viz., the depth 
of the pelvic basin and the height of the 
symphysis pubis. But we wish particu- 
larly to avoid complicating the method of 
X-ray pelvimetry. Therefore, although on 
academic grounds we believe that the 6 
features of the pelvis mentioned above are 
tlie ones essential to progno.'^is, for general 
purposes all that is required is a knowledge 
of the areas of the inlet and outlet, and the 
pelvic brim index. The height of tlie sym- 
pltysis pubis can readily be measured with 
a pelvimeter, and tlie capacity of the pubic 
arch assessed by palpation. 

As early as the middle of the iSth cen- 
tur}' Roederer "likened the superior strait 
to an ellipse ” (W. Williams’); and in von 
Stein's"* classification three pelvic U-pcs 
were designated; round, longitudinal- 
elliptical, and transver^ely-clliptical. But 
it was Nicholson* who made use of the fact 
that the shape of the pelvic brim closily 
resembles an ellipse of which the a.vcs are 
the conjugate and greatest tr.uisverse 
diameters. Similarly, at the outlet die area 
of tlie plane of least jielvic diann lcrs c.in be 
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calculated from two axes, viz., the inter- 
spinous and pubosacral diameters. This 
formula was adopted in studring their 
series of pelves by both Nicholson* and bt* 
luce and Young.** So significant is Nichol- 
son’s suggestion that it was decided to test 
the accuraev' of his formula on skeletal 
material. 

Experimext.al. 

Dioptographic tracings were made of the 
brim of the pelvis and outlet, and areas 
Were obtained both by calculation and by 
means of a planimeter. The latter area 
would.be the true area, and in this studv 
a maximal accuracy to the nearest I’.^th 
of a square centimetre was attained. 

The area of the pel-jic brin:. Sixty 
female pelves were used, 52 of which wire 
from the Bantu collection described c!s<^-- 
W’here and 8 of mixed " coloured ” race. 
In each case the area calculated by Nichol- 
son’s formula was smaller than the- true 
or planimeter area. The perctritige error 
ranged from - 1.5 per cent to - 20.3 p.:r 
cent. As the greater figure CKreuru d in an 
e.xample of spondylolisthesis where th.' 
promontoiy of the sacrum projeett. d unduly 
into the plane of the brim, thus interferinr 
w-ith its shape as an ellipse, it rna}- be ct sti d 
that the next greatest error amexunt- d 
-13.1 per cent. The avtragi- 1 rrnr w,;- 
-S.5 per cent, but lO out of 60 oh-* rva- 
tions showed an error (n ovi r 10 r ct 

The main source of this Inrce ( rror w .. 
found to be the proriiontor}.-. Tin:-, if ;!.* 
sweep of the L'rirn outbne was c'-u.tir.'.: ; 
w-ith a disregard for the 'ac.nil pro::: ry, 

a complete flatteiud c:ra!<- w...- cb: .in- d .\ 
large sicral prorn'intorc h : r <; t 
far across the p-h;r bi-in ury; ‘ ■ 'v 

shortens tlw conji: ;.i*a v. r. .:r! b-. : 
pelvic index". R'h'.nr' or.*.;: *. i; 

of this diunit-.r. vlr-h 
obsti tries. c..n n: >• ' . - .t p " ■ " i' 

whiTc.i'- tb.- ..r> . <; th- 1 <* 
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counting this encroachment of the promon- 
tory, may be larger by as much as lo.o sq. 
cm. or more. Even if the conjugate is 
shortened sufficiently to obstruct passage 
of the foetal head, the transverse diameter 
of the brim may be absolutely increased and 
allow easy engagement of the head. The 
pelvic cavity below this plane would then, 
all things being equal, accommodate the 
head with ease. It may be demonstrated by 
anyone too, that a skiagram of the pelvis 
with the brim horizontal or nearly so, does 
not show the anterior border of the prom- 
ontory, A piece of lead wire placed along 
this edge in a specimen of the pelvis lies 
well forward of any shadow of bone that 
can be identified on the film. It is neces- 
sary that both these facts should be recog- 
nized, and the matter may be stated thus : 
that the sacral promontory should be dis- 
regarded for the reasons mentioned, and 
because of the fact that in the mechanism 
of engagement of the foetal head it is not 
necessarily an obstruction; and that in any 
case the whole promontory is not outlined 
in the so-called A.P. X-ray views. 

Th^ dioptographic tracings were, there- 
fore, enlarged by completing the posterior 
portion of the pelvic brim curve and so 
removing the encroachment of the prom- 
ontory (Fig. 3). This is very readily done 
on the radiograph where a portion only of 
the projecting bone is seen. The new con- 
jugate diameter would then be longer, and 
the calculated area would be correspond- 
ingly greater than before. The planimeter- 
area would also be increased, most fre- 
quently by about 5.0 sq. cm. but occasion- 
ally by iftore than lo.o sq. cm. With this 
modification it was found that the formula 
and planimeter areas corresponded closely. 
In 60 pelves the average area of this com- 
plete ellipse was 116.6 sq. cm. by the 
planimeter and 116.3 sq. cm. by calcula- 
tion. The percentage error was both 
positive and negative, and varied from 


-4.9 to +9.6. In II cases the error was 
above 3.5 per cent, and in only 2 of these 
above 5.0 per cent ( + 5.2 per cent and 
+ 9.6 per cent). Fig. 4 shows a comparison 
of the error obtained by Nicholson’s for- 
mula and the modification here suggested. 
The blackened blocks are very much 
smaller than the large plain ones, both 
representing the mean error of calculation 
for different ranges of area obtained by the 
planimeter. The calculation of the modi- 
fied area of the brim can be said to be well 
within an error limit of 5.0 per cent. 

Even so high an error as 5 per cent may 
be avoided. It must be remembered that 
the shape of the brim is considered as an 
ellipse, and where this shape d^arts 
grossly from &is Battened circle there is a 
liability to error. In studying the brim 
tracings the observation was made that 
either asymmetry or an angular ” supra- 
pubic angle led to the highest error. In 8 
of the II areas in which the error was above 
3.5 per cent the two oblique diameters of 
the brim differed by 0.5 cm. or more, the 
range being 0.5 cm. to 0.9 cm. Of the other 
3 pelvic brims, 2 had equal oblique diame- 
ters, and I showed a difference of 0.2 cm.; 
in 2 of these there was marked asymmetr}^ 
of the fore pelvis, and* in one where the 
error was -t- 9.6 per cent the brim was beak- 
shaped. Now' it will be obvious that where 
the anterior half of the brim is nearly tri- 
angular, the actual area will be less than 
that of an ellipse with axes equal to those 
of the beak-shaped brim. 

An attempt was made to reduce these ii 
brim tracings to two half-ellipses, or to take 
the posterior portion of the brim as a half 
ellipse and the anterior portion as a tri- 
angle. But the sum of the calculated areas 
of these portions did not give an accurate 
final result. It is suggested, therefore, that 
where there is asymmetry of a brim as seen 
on the radiograph, or an undue narrowing 
to an angular shape at the symphysis 
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Fig. I 

Dioptographic tracing of plane of lea't pelvic 
diameter (A. 209). The e>mggcrated sire of 
the ischial spines reduces the int'^rspinoue 
diameter too much to allo'.e it to operate 
as an axis in the calculation of this area a.^ 
an ellipse. 
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I.I.S. 
A.P.O. 
Max. T.O. 
P. 

\ 

F. 

Ell. 

Error 4.0 sq. cn 
Ellipse area = 


9.6 cm. 

13.0 cm. 

9.6 cm. 

94.1 sq. cm. 

98.1 sq. cm. 

98.1 sq. cm. 

1. or 4. 25 percent. 
F. area. 


Fig. 2. 

Dioptographic tracing of plane of 
least pelvic diameter, showing 
the effect of an angular anterior 
pole on the calculated area 
(A.397)- 


Note on ^.397. — This outlet shape is very close to the perfect ellipse. The discrepancy, 
however slight, in the result of the formula is probably due to the angle which the outline 
gives when the under-surface of the symphysis is approached. This angular shape at 
that pole of the ellipse is unavoidable. If this " angle ” is eliminated, it will be observed 
that the formula gives a result very close to the true area given by the planimeter. 

With A.P.O, 12.3, F. = 92.77 sq. cm. 

For this area P. = (94-i — i-5)sq. cm. 

= 92.60 sq. cm. 





Mean percentage error for calculated area 
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Ranges of area obtained by the planimeter (sq. cm.) 
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Fig. 4. 

Area of the pelvic brim — a comparison of the accuracy of two methods of calculation. 



The open blocks represent the mean error for areas obtained by Nicholson’s formula, 
the solid blocks the smaller error for areas obtained by modification suggested in this paper. 


Ranges of 5 sq. cm. of planimeter areas have been taken, and the two mean percentage 
errors found for the corresponding areas obtained on calculation by the two methods 
respectively. ' 
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pubis, our method of calculation should be 
suspect. In these cases the area should be 
determined bj’- making a tracing frrom the 
X-ray film and applying to it either graph 
paper or a planimeter. Use of the plani- 
meter is much more rapid and accurate, but 
if the instnunent is not available there 
should be no difficult about the use of 
squared paper. 

It was found that the shape of a brim 
might be asymmetrical and 3'et give an 
accurate area by calculation. Careful 
examination in such a case might show it 
to resemble an ellipse l3dng oblique^, or 
it ma3^ be a matter of luck that the axes 
were of a length to give an accurate result. 
In view of these findings, it may be stated 
that onty with grossh' abnormal brim 
shapes is there the likelihood of an error 
exceeding 5.0 per cent. This figxne of 5 
per cent means, on the average, an area of 
about 5.0 sq. cm. which is too small to 
influence our present knowledge of the 
effects of the pelvis on labour. When 
accurac3^ for academic purposes is required, 
all as3'-mmetrical brims should have the 
area determined directl3', not b3^ calcula- 
tion; and this procedure should be adopted 
b3' all other workers when in doubt. 

The area of the plane of the oictlet. This 
success with the brim areas was not attained 
when the outlet was studied. Dioptographic 
tracings were made after numerous 
methods for this purpose had been tried. 
In some cases the outlet plane (plane of 
least pelvic diameters) could be seen 
entirety from above onty, in others mainly 
from below. It was found that inaccurac3'’ 
resulted from viewing an outlet partl3'^ from 
above and parity from below. Stiffened 
white cord was used in a suitable length and 
fixed with small pieces of plasticine to run 
from the lower end of the sacrum in a curve 
towards the ischial spines and thence to 
the lower end of the symph3fsi5 pubis. 
From the ischial spines forward the cord 
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\vould hug the lateral wall of the pelvis at 
the correct level . V iewed from below onty , 
the outlet could in most cases be traced with 
sufficient accuracy, even though the cord 
disappeared for a part of the distance 
anterolateralty. 

The ellipses obtained at the outlet were 
much more perfect than those at the level 
of the brim. Nevertheless, the axes of the 
brim were true, being the longest diameters 
of the brim. At the outlet the axes used 
w'ere the pubosacral and interspinous 
diameters, the latter of which is not a true 
axis, being posterior to the transverse axis 
which is usualty longer than the inter- 
spinous diameter. It will be understood, 
therefore, that, if the interspinous diame- 
ter lies close to the sacrum and the ischial 
spines are large and project unduty towards 
the midline, this diameter will be consider- 
abty shorter than the true transverse axis 
of our outlet ellipse. The result would be a 
reduction of the calculated area relative to 
the true area. This feature may be 
counteracted by a narrowing of the anterior 
portion of the ellipse which ma3' tend 
towards angularit3'; and for this reason the 
calculated area is often more accurate than 
one would expect. 

Twenty pelves were studied : the true 
area was obtained with a planimeter, an 
area of the ellipse calculated with pubosac- 
ral and interspinous diameters as axes, and 
a third area calculated with pubosacral 
and widest transverse diameters as axes. 
Included among the 20 pelves there were 
1:1 specimens with an outlet area below 88.8 
>3.04 sq. cm., which was the mean outlet 
area calculation found for a series of 65 
;^antu pelves, and 9 specimens above tin's 
mean. In order to test Nicholson's for- 
mula to the full, some pronounced contrac- 
tions of the outlet were selected for the 
experiment. The range of planimeter areas 
for the group of 20 specimens was 68.1 sq. 
cm. toiig.fisq. cm. 
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Ten areas calculated by Nicholson's 
formula were less than the planimeter area, 
and 10 were greater. Twelve calculated 
areas showed an error of less than 4 per 
cent, 5 an error of less than 7 per cent, and 
3 an error of more than 10 per cent. The 
error in the last 3 areas was - ir.3, - ir.4, 
and - 19.4 per cent respectively. A dis- 
crepancy of this size is serious and calls for 
consideration. The planimeter areas for 
these 3 outlets were respectively 100.9, 72.0 
and 68.1 sq. cm.; and the corresponding 
areas calculated from the pubosacral and 
widest transverse diameters were 103.9, 
72.3, and 68.0 sq. cm. , showing a very close 
correspondence. 

In the majority of outlet tracings the 
interischial spine diameter was less than 
the maximal transverse diameter which lay 
anterior to the former. The reason for the 
near approach of the calculated to the true 
area is to be found in the fact that the 
anterior portion of the tracing tends to be 
angular, and not rounded as in an ellipse 
(see Fig. 2). Therefore, what is lost in the 
reduced length of the interspinous diameter 
is gained in the virtually increased length 
of the pubosacral diameter. If, then, 
inspection of the A.P. film shows large pro- 
jecting ischial spines, it wll suggest that 
the calculated area of the outlet may be 
smaller than the true area. But an impres- 
sion of the forepelvis must be got from the 
film: if there is marked narrowing or 
angularity, this feature wU counteract the 
effect of the unduly shortened transverse 
diameter in giving a negative error for the 
outlet area. There are very few exceptions 
to the general observation that the fore- 
pelvis has the same shape at the level of 
the outlet as at the brim. Another guide, 
though not so constant, is the association 
of a narrow pubic arch with a narrow fore- 
pelvis at the outlet. 

To summarize, one cannot depend on an 
accuracy within the limit of a 10 per cent 


error in calculating the area of the outlet. 
It is thought that greater errors can cer- 
tainly be avoided by pa^^g attention to 
the encroachment of the ischial spines on 
outlet space, and correlating this with the 
•width of the forepelvis. It may be stated 
that several modifications were devised to 
overcome the possible error, but no satis- 
factory solution was found. 

The diametef's representing axes of the 
ellipse. Having shown that by calculation 
the error limit for the area of the inlet is 
well within 5 per cent, and for the area of 
the outlet within 10 per cent, the measure- 
ments to be derived from the X-ray film 
are four in number. The conjugate and 
transverse diameters at the brim are 
measured and corrected according to their 
known height above the film : from them 
both the area and the brim index are cal- 
culated. The derivation of the two outlet 
axes was more difficult, and they must be 
considered in some detail. 

I. The interisohial' spine distance. The 
intention was to obtain this diameter from 
the A.P. film, thus avoiding a second ex- 
posure. The difficulty is to find the height 
of the ischial spines above the table or film. 

Thoms’® method with a lateral view is 
favoured by many in the United States. 
The two spines appear on the lateral film 
at different levels and of different sizes 
because they are not equi-distant from the 
film. Thoms then gets the vertical height 
of the diameter by making it pass horizon- 
tally midway between the two spine levels, 
and measuring on a scale placed in the mid- 
line by the natal cleft. It can easily be 
shown that the point midway bebveen the 
spines does not lie on the level of 'this inter- 
spinous diameter, and the method cannot 
be accepted because the error may some- 
times be appreciable. 

.Paul Cave’s' and Nicholson’s® methods 
are mathematically sound, but reqiffie 
several exposures and more calculation 
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than in our method. In some cases Cave’s 
vertical shift does not give accurate results, 
and the reason may be found in the fact that 
small differences of length resulting from 
the shift are particular!}^ unreliable unless 
the shadows are not only very clear, but 
equally clear. In experimental work on 
Cave’s method we have found that the 
ischial spine height is level with the table 
in cases in which it was known to be in the 
region of 3.0 cm. above this level. 'Vidiile it 
was thought that this vertical shift method 
would be very useful fo have recourse to 
when great accuracy was desired, our 
observatiqns have led to disappointment in 
the possibitities of this technique. 

It occurred to us that the ischial spines 
might be at a fairly constant height above 
a table supporting the pelvis placed so that 
the brim is horizontal . Measurements^were 
made on 60 dry pelves, and this ischial 
spine height when the inlet is horizontal 
was found to be remarkaby constant. For 
the 60 obseryations the range was 1.7 cm. 
to 3.7 cm. (only 3 were under 2.0 cm.), 
\vith a mean of 2.71 + 0.13 cm., and 
standard deviation 0.52 cm. 

In the method of this paper the focus- 
film distance is 100 cm., and the film hes 
7.0 cm. below the table surface. Thus the 
ischial spines would be 7.91 cm. above the 
film on the average. In our calculations 
this figure has been made 10. 0 cm., which 
means that the film interspinous diameter 
must be multiplied by (go ^ 100) for cor- 
rection. If one errs by i centimetre in the 
height of the spines — and this is sho\yn to 
be the maximal error possible — ^there utiU 
be a I per cent error in thi s diameter of 
which the length is of the order of 10. 0 cm. 
Therefore, our theoretical error here is 
only of the order of i.o mm. 

Finally, with a horizontal brim the ischial 
spines are invariably visible on a good 
film, not being overshadowed as in some 
positions. 
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2. The pubosacral diameter. Even 
though it was discovered that the inter- 
spinous distance could be measured on the 
A.P. film, it was at first thought that a 
lateral view, would be required for the 
determination of the pubosacral diameter. 
It was found, however, that the anterior 
extremity of this line on the film was indefi- 
nite. Experiments were carried out by 
placing opaque markers on the under sur- 
face of the symphysis to serve as a guide 
in measuring the required diameter. 
\Idiile at best the anterior point selected 
without a guide was arbitrary, an error of 
I centimetre and more was found to be 
frequent. In fact, the situation of the true 
point was so unexpected that, unless obser- 
vation is supported by practice with guid- 
ing markers, a mistake is probable in 
most cases. It was concluded, therefore, 
that X-ray measurement of the pubosacral 
diameter was of no value. Direct measure- 
ment with callipers seemed to offer greater 
accuracy, and would avoid the necessity 
of a lateral view film. 

Clinical measurement is possible only 
from the posterior surface of the sacrum, 
though the imder surface of the symphysis 
is easily palpated. It is usual to subtract 
I centimetre from the length obtained to get 
the true pubosacral diameter. This matter 
was investigated by measuring 60 dry 
female Bantu pelves, and the difference 
behveen these two diameters — one from the 
posterior surface of the last piece of the 
sacrum and the other from its anterior sur- 
face — ^u'as found to have a range of 0.5 to 
1.5 cm. The mean figure for the 60 speci- 
mens was 0.92 ± 0.5 cm. with a standard 
de\tiation of 0.21 cm. 

For practical purposes, then, i centi- 
metre may be subtracted from the clinical - 
measurement to give the true pubosacral 
diameter. The roof of the sacral canal is 
usually felt without difficulty, and the 
measurement is taken from the depression 
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below it to the posterior aspect of the under 
surface of the symphysis pubis. 

It is unfortunate that this important 
diameter cannot be obtained with any 
precision radiographically. Nicholson's 
method is probably the only one which 
affords any approach to accuracy. While 
his technique for finding the length in 
question is theoretically superb, the cap- 
ricious behaviour of X-ray shadows fre- 
quently defeats one here as in So many other 
instances. Experiments were performed 
to discover whether the anterior or posterior 
surface of S5 was seen on the film, when 
the patient sat forward as in the Chassard 
and Lapine pubic arch method.® The 
findings became significant only when 
experiment was transferred to patients. The 
lower sacrum frequently curves inwards so 
sharply that some part of it above its tip 
throws the outermost shadow. In effect 
the tip of the sacrum is overshadowed by 
some part of it higher up ; and unless the 
fihn is of unusual quality, identification of 
the requisite shadow will be impossible. 
It is impossible to state precisely what error 
occurs here, as the curvature of the sacrum 
is variable; but it is unlikely that radio- 
logical measurement is superior to direct 
clinical determination of this diameter. 


PART II. 

Before describing the radiological 
method of pelvimetry recommended, 
certain fundamentals must be established. 
Experiments were performed to determine 
the surface markings of value, and the 
position of the patient when the brim plane 
is horizontal. These observations are des- 
cribed in the following section. 

Observations. 

Spine of L5. Our radiological experi- 
ments have shown that when the superior 


strait is horizontal a prolongation of the 
conjugata vera runs through the spine of 
the last lumbar vertebra. This means that 
the inclination of the pelvis which now is 
zero can be measured from the 5th lumbar 
spine, or .that the promontory is at the 
same level as the 5th spine. In the erect 
posture, however, the conjugata vera 
produced passes between the spines of Lz 
and L3, though this will vary according to 
the pelvic inclination in the subject con- 
cerned. 

The tip of the 5th lumbar spine, there- 
fore, is at the same level as, or slightly 
below, the sacral promontory. It is widely 
recognized that in' the majority of cases the 
promontory lies above the level of the brim 
as determined by the iliopectineal lines. It 
is, therefore, more correct to use^the-5th 
lumbar spine than, as frequently suggested, 
the 4th for the posterior point. According 
to the method here suggested, the en- 
croachment of the promontory on to the 
plane of the brim is disregarded in finding 
the area and brim index. Hence the actual 
level of the promontory is a matter of in- 
difference. But it is submitted that the 5th 
lumbar spine is as near to the level of the 
brim as any vertebral point that can be 
found; and where there is a slight differ- 
ence, the error will be so small as to be 
negligible for practical purposes. 

There is some danger of error in finding , 
the surface marking for the 5th lumbar 
vertebra. This error is unlikely to be more 
than 2.0 cm. The probability is that a spine 
higher than the 5th, rather than a point 
lower, may be chosen. In the first place 
bony projections on the posterior aspect of 
the sacrum are not so prominent as the 
lumbar spines; and in the second, difficulty 
will be found with a satisfactory semi- 
recumbent position in getting points well 
below the 5th spine to the same horizontal 
level as the symphysis. Our experiments 
have shown that in the few cases in which 
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inaccuracy' occurs tire result for the length 
of the conjugata vera is only a few milli- 
metres. Some experimental results will 
now be given because there is confusion on 
this problem, as in the statement quoted 
from Jacobs.^" Even Thoms” in "The 
Obstetric Pelvis ” fails to state the position 
correctly' : if the point used for the last spine 
is 2 cm. higher than the spine itself, the 
brim plane cannot be said to be 2 cm. lower 
than it is thought to be. The conjugate in 
this case is obhque to the horizontal, with 
the last lumbar spine situated 2 cm. lower 
than the sy'mphysis. 

Geometrical drawings show that with a 
film-focus distance of 100 cm., if the 
marker on the patient’s back were to be 
placed 2 cm. above the correct point (last 
lumbar spine), the error in the fcal result 
for the conjugate is on the average almost 
exactly - 2 mm. But if the marker were 
placed 2 cm. lower than the correct point, 
there would be no error in the final result. 
(In the second case the shadow is distorted 
with loss of length due to obliquity' of the 
conjugate, but the distance bebveen object 
and target is less than before. This com- 
pensates for the loss in length due to obli- 
quity.) 

To apply these principles in practice a 
dry pelvis was taken and a wire fixed in 
the position of the true conjugate. This wire 
was measured because the conjugate itself 
is unreliable for the purpose. It wU be 
•ob\'ious that we bring our supposed lumbar 
5 point to the same level as the sy'mphysis 
in practice. Therefore the height of the 
•sy'mphy'sis gives the object-fihn height. 

Testing of Surface Anatotny Errors in X-ray Views 
of a Parallel Brim. 

(I) Brim horizontal: height above film 18.5 cm. 

Length of wire on film = 14.5 cm. 

Length of wire = 11.82 cm. 

<(II) Brim oblique, with symphysis higher. S3rm- 
phj'sis height above film 21.8 cm. 
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Height difference betiveen symphysis and L5 
spine; more than 4.0 cm. 

Length of wire on film = 14.0 cm. 

.'. Length of wire = 10.95 cm. 

Error ' — 0.87 cm. 

(Ill) Brim oblique with s3miphysis lower. 85^1- 
physis height above film 15.0 cm. 

Height difference between s}Tnphysis an L5 
spine : more than 6.0 cm. 

Length of wire on film = 13.2 cm. 

Length of wire = 11.22 cm. 

Error — 0.60 cm. 

Length of wire = 11.9 cm. 

One may accordingly conclude as follows : 

With posterior point 2 cm. too high, 

error = — 2.0 mm. 

With posterior point 4 to 5 cm. too high, 

error = — 8.7 mm. 
With posterior point 2 cm. too low, 

error = o 

With posterior point 6 to 7 cm. too low, 

error = — 6.0 mm. 

Semi-recximhent position. Great diffi- 
culty was encountered in placing the patient 
in such a position as to obtain a horizontal 
brim. Experiments were conducted on 
students and patients to solve the difficulty'. 
As pointed out above, the posterior point is 
frequently lower than the anterior when the 
semi-recumbent position is such that the 
normal ray strikes the brim ulthout passing 
through the upper abdomen or thorax. If 
one arranges an effective Walcher position 
\rith the subject’s lower extremities hanging 
well over the edge of the table, the pelvis 
is tilted fonvard so as to bring the brim 
horizontal with the woman lying well back. 
But the Walcher position cannot be used 
on a standard table. It was found that, if 
the subject arched her back so as to give a 
moderate lumbar lordosis, our point was 
gained; the symphysis was depressed, the 
5th lumbar spine raised, and when these 
two were in the same horizontal plane the 
patient was still lying sufficiently' far back 
to allow the incident ray to miss the upper 
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abdomen in women during the first half of 
pregnancy. It is important to realize that 
in whatever position the patient is placed, 
an incident ray at right angles to the brim 
has to traverse the same amount of tissue. 
Nothing is to be gained by having the brim 
in a plane inclined to the horizontal and- 
arranging the tube at a right angle to this 
plane. 

Radiographic Technique. 

Equipment : Standard table. Adjustable back- 
rest that can be bolted to table. Foot-support that 
can be bolted to table. Centimetre rule and calli- 
pers. Dividers or sliding compass for measuring on 
films. Standard equipment for exposing and 
developing films. 

Exposure'. An exposure of to 4 seconds 
during the first half of pregnancy, and 4 to 6 
seconds for cases in the last 2 months of pregnancy. 

Setting: During early pregnancy we have used 
a kilovoltage of 75 K. V.P. and a current of 80 M.A., 
and as gestation advances this is raised to 80 or 
84 K.V.P. with current 80 M.A. 

Method. 

The A.P. view is the one on which we 
rely for all our information; but, if the sub- 
pubic angle is considered narrow, a second 
film is exposed as in the Chassard and 
Lapine° method. 

{a) The brim must be brought into a 
horizontal plane. A small strip of adhesive 
tape is placed over the spine of the last 
lumbar vertebra, and the patient made to 
sit back against the back-rest at an angle 
of over 45 degrees . In order to get the pos- 
terior point and the upper edge of the 
symphysis pubis in the same horizontal 
plane, the patient has usually to arch 
her back considerably, only head and 
shoulders being in contact with the rest. 
The knees are extended, and the feet 
pushed against the foot-support. The 
height of the adhesive strip from the table 
is measured \vith the limbs of the callipers 


crossed, and checked against the height of 
the symphysis. The lordosis is then regu- 
lated until the two heights are equal, the 
patient instructed to keep still, and the film 
exposed. A Potter-Bucky diaphragm is 
used'. The height obtained is read against 
the centimetre rule. To this is added the 
height of the table surface above the film 
and thus we have the object-film distance. 

The focus-film distance used is 100 cm., 
but if the apparatus used does not give clear 
films in late pregnancy, a distance of 75 
cm. will give better results. The 100 cm. 
distance affords simplicity in calculation. ' 
The target is centred over what is estimated 
to be the mid-point of the brim plane 
(about 6 cm. posterior to the sj'’mphysis), a 
plumb-bob being useful for the purpose. 

From this film the interspihous and brim 
diameters are derived, and the shape of 
the brim studied. 

(6) Excellent radiographs of the pubic 
arch are obtained by sitting the patient at one;' 
end of the table directly on a casette covered 
by a Lysholm grid. The legs, well separ- 
ated, come over the table edge with the feet 
supported on a stool, and the trunk is bent 
forward as low as possible. Personal trial 
of this position will show that the pubic 
arch lies against and parallel to .the grid. 
Any target height may be used. We use 
TOO cm. because we know the approximate 
error, which in practice is negligible. If it 
is wished to reduce the relative over-expo- 
sure of the lower portion of the sacrum, 
shading may be done with an opaque 
mask. 

From this film are obtained the height of 
the symphysis, the depth of’ the pelvic 
basin, the intertuberous diameter, and the 
subpubic angle. 

Correction of film measurements. Tbe 
principle involved is geometrical,- similar 
triangles having certain sides and bases 
proportional. If the object-film distance is 
18 cm. the distance from target to object 
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is (100-18) or 82 cm. The quotient of tlie 
sides of the triangle is, therefore, 82/100 
or 0.82, which is the factor by which the 
film diameter has to be multiplied to find 
the true diameter. 

It has been shovm that ischial spine 
apices are always 3 cm. from the table. We 
use a table of which the surface is 7 cm. 
above the film. Thus the spines are 10 cm. 
from the film, or go cm. from the- target. 
In this way the interspinous distance of the 
film is always multiplied by o.go. If the 
table-film distance happens to be 6 cm. , the 
spine-film distance would be g cm., and the 
factor necessary for correction would 
always be o.gi. 

This correction of film measurements is 
unavoidable. However, with a target-film 
distance of 100 cm. the calculation has been 
reduced to its simplest possible form. No 
correction is required for the pubic arch 
measurements suggested. The arch is 
virtually in contact wth the film, and for 
this reason both film and true proportions 
are very nearly equal. 

As it is parallel to the film, the subpubic 
angle wiU be unchanged. The S3nnph3^is 
error is about i mm. and so is the depth of 
the pehdc basin if measured in the anterior 
midline to the top of the symphysis. The 
anatomical depth is measured from the 
lowest part of the ischial tuberosity to the 
brim as a tangent to the anterior curve of 
the acetebulum, and the error may be up 
to 3 mm. increase in length. The inter- 
tuberous diameter is somewhat arbitraiy 
even on skeletal material, and on the film 
must be measured a few miUimetres above 
the .lowest points of the tuberosities. The 
technical error voU make the film measure- 
ment too long by not more than 5 milli- 
metres. 

In calculating the area of the planes of 
brim and outlet, the formula for an ellipse 
is used, i.e. area = ■:: a b (where the axes 
measure 2a and 2b) . In practice one would 
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multiply the product of the two diameters 
byii/14. 

The brim index is given as a percentage 
of the antero-posterior diameter divided by 
the transverse, but this \riU be discussed 
later. 

Discussion of Results. 

1. Experiment with dry pelves has 
sho\vn that the interspinous distance ob- 
tained by this method is extremely accu- 
rate. The pubic arch measurements have 
an accuracy which is adequate for practi- 
cal purposes, and there is no likelihood of 
significant errors, nor have we used any 
clinical method which gives comparable 
results. As stated above, the pubo-sacral 
diameter can be measured clinically wth 
the same accuracy as on a radiograph. 
Pelvimeters do not usually measure in 
millimetres, and it is best to measure with a 
pair of callipers and get the distafice on a 
centimetre rule. It has been found con- 
venient to reduce the curve of the limb of 
the callipers that makes contact with the 
s3nnphysis. The patient lies in the left 
lateral position with the right thigh ab- 
ducted. The roof of the sacral canal is pal- 
pated and the measurement is made from 
the depression below it to the posterior 
aspect of the under-surface of fee sym- 
physis pubis. 

■Wferking in conjunction TOth a colleague, 
it was found feat we varied by a few 
millimetres in measuring fee pubo-sacral 
diameter. Without due care, an error of a 
centimetre may occur in some cases. The 
important features are finding fee hiatus 
sacralis, and fee co-operation of fee patient. 

2. The brim measurements of patients 
were tested by using Cave’s method" -^vith 
a vertical tube shift, and exposing two 
films. The results obtained showed a close 
correspondence for fee two methods, but 
fee object film (OF) distances did not cor- 
respond. The transverse of fee brim was 
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the diameter chosen for comparison, 
because its extremities on the film are 
constant. The OF distance in the case 
of pregnant women disagreed with the 
measured height of the superior strait by 
over 4 cm. in a few cases, but always by 
about 2 cm. This led to keen disappoint- 
ment, until attention was directed to the 
ischial spine level and we found that by 
Cave’s formula the ischial spines must fre- 
quently be at table level. Experiments 
were then performed on dry pelves where 
the measurements are accurately known. 
Tube-film distances of 65, 100, and 150 cm. 
were used, and the three possible combina- 
tions were worked out. The OF distances 
varied in the three calculations based on 
the interspinous distance, one result for 
the spine-table distance being 1.13 cm. 
when, in fact, it was 2.5 cm. This finding 
demonstrates the weakness of Cave's 
method, for whatever purpose it may be 
used: the differences in object length 
(diameter) are very small; and apart even 
from errors in measuring, the definition of 
shadows on different films may vary 
sufficiently to give false differences. 

The transverse diameter of the brim 
proved a much better standard for experi- 
ment, for in all three calculations boft its 
length and its OF distance showed differ- 
ences of not more than a small fraction of 
a millimetre. Both in the case of skeletal 
material and patients there were two dis- 
crepancies which were constant: the OF 
distance was always less on calculation 
(Cave) than on direct measurement, and 
my corrected figure for the diameter was 
always less than the one obtained from the 
Cave formula. The following extract from 
my notes explains the situation. “ Pelvis 
A.445,5ig; transverse 10.76 cm. (Cave); 
and 10.54 cm. (Heyns). When measured on 
the pelvis the transverse of the brim is well 
over II. 0 cm., however small the diameter 
is made. The discrepancy in the OF value 


must be due to the showing on the film of 
a circumference which lies deeper than the 
brim, i.e. somewhere about the level of the 
plane of the cavity. This would explain 
(1) why OF is nearly 2 cm. shorter than the 
true value, and (2) why the transverse is 
shorter than it should be." 

On the clear, perfectly exposed films of 
skeletal material one can see, at the widest 
part of the ilium in superior relation to the 
ischial spines, a narrow white strip of com- 
pact bone separating the brim outline from 
the cancellous bone detail of the iliac fossa. 
In superior films the lateral border of this 
strip, which is only a few millimetres wide, 
can sometimes be traced as the continua- 
tion backwards of the ilio-pectineal line. 
The truth of this was confirmed by finding 
that the correct X-ray measurement as well 
as the OF value corresponded very closely 
with these distances on the dry pelvis. 

Examination of the iliac portion of the 
. brim in a funnel pelvis wiU show that a 
projection of the brim is likely to be over- 
shadowed by the massive bone lying around 
it, particularly the great depth of bone 
lying on its medial side. This medial bony 
incline is, in fact, represented on the film by 
the dense white line. In effect, therefore, 
the bone representing the brim — whether 
this be the iliopectineal line or a line medial 
to it on or about the brim level — hes in the 
substance or shadow of a wide shelf of 
bone; and, as there is no particular density 
or prominence about this line, it would be 
unreasonable to expect it to show up on the 
X-ray film. In the majority of pelves there 
is an inward slope of this portion of the 
ilium towards the ischial spine tips, and 
an inspection would make it clear why 
the curve on the film represents the shadow 
of a pelvic level much deeper than that of 
the superior strait. Two points must be 
noted : firstly, the above observations 
apply to the majority of pelves because 
there is in them a convergence of the lateral 
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walls in descending from the superior strait 
plane ; and secondly even perfect exposures 
do not from necessify show the iliopectineal 
line in the form of the lateral margin of the 
dense white strip mentioned above, because 
this margin is variable. We discovered 
early that the Roentgenogram never gave 
the anatomical iliopectineal line as a mark- 
ing, and that what the film showed as the 
innermost margin of the iliac portion of the 
true pelvis was in fact medial to a wire 
running along the iliopectineal line itself. 
But we never suspected that this innermost 
margin of the film represented bone lying 
near the plane of the cavity of the pelvis. 
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3. In view of the above observations, 
it became necessary to investigate the effect 
on measurements of' under-exposure of 
films and possible distortion from scatter- 
ing of rays. The changes found were of 
the order of a fraction of a millimetre and 
are, therefore, of no practical significance. 
Even though the experiments could not 
be performed with mathematical precision, 
and measurement on films in fractions of 
millimetres is unreliable, a few experimen- 
tal results wfil, nevertheless, be tabulated 
here, because they are believed to be rele- 
vant to the problem. 

In the poorly exposed films it was quite 


Experiment I. 


Under Exposure of Films in Case of Bony Pelvis (A. 445,519). 


Focus-film distance (cm.) 

Transverse of brim (cm.) 

Inter-ischial spine distance (cm.) 

Under-exposed 

Fully exposed 

Under-exposed 

Fully exposed 

150 

11.74 

11.80 

10.60 

10.60 

100 

12.33 

12,40 

10.93 

II. 00 

65 

13-40 

13-50 

11-53 + 

11-55 

65 (minimum exposure) 

13.38 


11-53 



We submit, therefore, that the iliopec- 
tineal line or brim of the true pelvis cannot 
be shown on a Roentgenogram. I\fiien 
radiographing skeletal material good defi- 
nition is obtained, and the lateral margin 
of the weU-defined white strip on the body 
•of the ilium is a near approach to the 
anatomical brim of the lesser pelvis. This 
white strip does not show up in the films 
obtained from patients, and it will be shown 
how a superimposed foetus obliterates this 
shadow. It is submitted, further, that the 
iliac portion of the radiographic brim is on 
the average a shadow of the bone approxi- 
mately at the leyel of the lower margin 
of the obturator intemus muscle arising 
from the body of the ischium. These 
findings were unchanged when stereoscopic 
■examination was done. 


impossible to see the white strip, and the 
longest diameters obtainable were those 
shown in the first column of Experiment I 
table. 

A foetus was superimposed on a dry 
pelvis to test the effect of distortion on 
measurements. A difference could not be 
detected. If, however, we take the trans- 
verse of the greater curve encompassing the 
white strip, there is a marked difference 
due to the fact that the foetal head over- 
shadows one side of the curve (Experiment 
II). On this side the white strip disappears 
as entirely as in the under-exposures. 

A block of paraffin wax was superim- 
posed on the same pehus for scattering 
effects and exposures made at 100 cm. With 
a full e.xposure the transverse was 12.35 
cm., and with an under-e.xposure 12.30 cm. 
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Experiment II. 

Greater Circumference of Inlet on Films (A.445,5ig). 

Transverse of brim (cm.) 

Focus-film distance (cm.) Plain pelvis Foetus superimposed on pelvis 

150 12.40 12.10 

■ 100 13.10 12.63 

65 14.10 13.76 


For the above experiments the object tions the results for the diameter (Cave) are 
photographed and measured is indefinite as follows (Experiment III). 

Experiment III. 


Tube shift (cm.) 

Diameter (cm.) 

‘ OF value (cm.) 

100 and 150 

14.95 (error 0.05) 

17.40 (error 0.40) 

65 and 100 

15.18 (error 0.18) 

16.15 (error 0. 85) 

65 and 150 

15.03 (error 0.03) 

16.63 (error 0.37) 


in the sense that it has variable'extremities 
which cannot be recognized. The tests 
were accordingly repeated with a metal ring 
as object. Difference was not detectable 
between the measurements of the plain ring 
and those with a foetus superimposed. The 
result of correction by our own method and 
that of Cave will be given to show how the 
accuracy of the latter method is impaired, 
because the act of measuring has to be more 
precise in Cave's method (Jian in our own. 

The internal diameter of the metal ring 
was 15.0 cm., and the measured OF dis- 
tance was 17.0 cm. Exposures were made 
at 150, 100, and 65 cm. 

At 150 cm. the ring diameter on film was 16.91 cm. 
At 100 cm. the ring diameter on film was 18.10 cm. 
At 65 cm. the ring diameter on film was 20.20 cm. 

Correction for the diameter is as follows : 

At zoo cm ~ 18.10 X 83/100 - 15.023. 

(0.02 cm. error) 

At 150 cm. - i6.gr x 133/150 = ^5-oo (o error). 
At 65 cm. — 20.20 X 48/65 = 14.91 

(o.og cm. error). 

With the three vertical shift combina- 


It can be seen from these figures that the 
Cave calculation gives an error which is 
considerably greater than that of the simple 
method. 

Conclusions. 

After an exhaustive consideration of 
details of current radiological technique in 
assessing the capacity of the female pelvis, 
it is necessary to state what in the present 
state of our knowledge can be demanded of 
X-ray pelvimetry. 

First the area of the outlet (plane of least 
pelvic diameter) can be found. The error 
may be as high as 10 per cent, but it has 
been shown when such a high error may be 
expected and how to aid correction. While 
it is unfortunate that the antero-posterior 
diameter cannot be precisely estimated by 
any radiographic technique, the measure- 
ment can be made directly with caUipeis 
with an accuracy to the nearest 2 to 5 mm. 

Second, if it is considered necessary or 
desirable to have a picture of the pubic 
arch, the technique is particularly simple, 
and the results indeed the most reliable 
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that Roentgenography can provide. The 
irieasurements of symphysis, intertuberous 
diameter, and depth of the pelvic basin 
vary by about i mm. from the true ones, 
and the subpubic angle is unchanged. 

Third, the calculation of the area of the 
pelvic brim plane was an important objec- 
tive of the investigations reported here. The 
results of such a study on a collection of 
skeletal material are given in Part I. Roent- 
gen studies have, however,’ shown that by 
our method the greatest transverse diameter 
of the brim cannot be found, and we submit 
that this is not possible by any method, 
stereoscopic or otherwise. Experiment has 
shown that intra-pelvic space as seen in the 
A.P. ^^ew is encircled by a shadow of bone 
which is not, as has heretofore been 
imagined, the ihopectineal line. The lateral 
portions of the girdle seen on the film repre- 
sent the bony wall at or about the depth 
of the plane of the cavity of the pelvis. 
.Anteriorly the ihopectineal line is clearty ' 
demarcated for varying distances. Its con- 
tinuation even as far as the ihopectineal 
eminence is frequentl}'^ stimulated by the 
anterior and posterior margin of the 
obturator foramen, the outer or inner edge 
of the superior aspect of the superior pubic 
ramus, and osseous ridges near the ischial 
tuberosities. But it is not the purpose of the 
present communication to enlarge on this 
question of anatomical details which com- 
plicate the interpretation of films. 

It has frequently been stated that the 
true conjugate lies at a higher level than the 
transverse of the brim,’"- ‘ and this is uni- 
versally recognized to be true for pelves 
excluding tlrose utith four-piece sacra and 
a small percentage of specimens m'th five- 
piece sacra. In X-ra}' pelvimetry'’ this 
obser\'ation must now be recognized to 
have lost its importance, in spite of the fact 
that an accurate estimation of the conju- 
gate length can be gained from a lateral 
view film on which the anterior part of the 
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sacral promontory is invariably visible. 
The anteroposterior diameter of the A.P. 
view excludes the greater part of the 
promontory, aU of which cannot be shonm 
on any film, whatever its quality. "What is 
seen posteriorly of the termination of this 
diameter is at the level of the 2nd sacral 
vertebra in a high preponderance of pelves. 

For these reasons we may estimate the 
area of a plane narrower than that of the 
superior strait by taking into consideration 
only the intra-osseous space of the film seen 
as an interrupted cun'e. If pre-viously we 
considered the major portion of this curve 
to be a shadow of the brim, we may have 
the consolation now that it is a narrower 
part of the girdle, and is at least of more 
significance in obstetrics than a wider plane 
above. The anatomist has directed his 
attention to the brim, to the neglect of the 
plane of the cavity. For academic reasons 
it would have been gratifying to collaborate 
%vith the anatomist in the radiological field, 
but even if the Roentgen ray has failed ' 
us here it has given its virtue to the 
obstetrician. The peMc brim index of 
Turner cannot be used in radiographic 
work, but a similar index may be used for 
the camty plane we have been discussing. 
This cavity index is likely to give a slightly 
higher figure than Turner's, and for 50 
Bantu antenatal and postnatal women it 
gave a mean of gi.28 against a female 
Bantu mean for skeletal material of 90.4 (65 
pelves). One is diffident about makhig 
new recommendations, but it may be of 
value to follow the argument a little further 
for the brim index and area. Certain pos- 
sibih’ties for these values immediately 
present themselves once there is recog- 
nition of the fact that the skiagram ufiU give 
an index and area for the cavity plane onl}'. 

It appears, from the observations at our 
disposal, that the greatest transverse of the 
brim obtained from A.P. films is in the 
region of 7.5 mm. shorter than on the pel- 



T OF obstetkics'and gynaecology 

mm The con]Ugate aw jomontory, ^ oo 4 + 2.0, S.D- ^ ° - 

60 pelves 

Sed Hart I f P^ 8 rap"“?„ “f ‘toarfwSnen^ere: meangl.aS ± 

were made (sre surface “ g D.e.o, ™8° ^P'^SeTe area of the 

posterior length modified curv • ' ^ desired to calc -i^^g ^ut wth 

The mean *or , Pf^^S S P^es, to 

posteriorly nelves was 14-7 i 3 precision for based on ihe 

^is distance m 60 peW ^ Shcadon necessa^ « baK 

”®-r*daid deviation 4-36 “oCving observation^ ^ ^ 

and standar ^lus i4-7 „ of die ellipse is appr .g^or axis is of 

gain in the con] g niopectineal line on th ^ bie anterop ^5 is 

listance from to the most >^^^ggt length H ^ ^boul 

symphysis was mphysis shown the ^ on the him 

-nortion of the symp 5 , t- 


jiaiwc a.. — mpflsured m 

..mphysis was me^ g mphysis shown 

posterior. portion of 

on the po the mean for this rs 

natal Bantu women t ^ oge 

tance was i3-i - and a standard 

of 9-7 f • ^m. Considenng *0 

deviation of ^-^3 which is shown 

innermost girdle space, we have an 

”y the x-ray to endose =pa^,.^j^ 

aWpostenor d'e®”^ ( 1 ,^ con uga » 
average, eompared ^^^^rtorly 

vera, euffeiB a los= This mean 

and a gam of i4-7 P ^y to a senes ot 
would apP^y err considerably 

measurements, bu f^ere^^^' 

in a specific case. ^^id to be 

this X-ray anatomical true con- 

olmost equal to the tav transverse 

iSm ‘'“"rs’rS^Sorter than the 

diameter IS about ^ 5 ^ derived fm^ 

brim transverse,^ transverse x lOo) 

(film coningate - ^tie Turoer 

should be a httle hig ^mte that 

brim index, ^^wo^ because the bulk ^ 

IS of value, h„w«rpd from 


touowiuB — : ..rsr.Toximateiyyb^^'" . c 
of theelhpsejsapp^^ ^xis is of 

short, and ff latter axis is 

the correct length, i ^ about 

measured anteriorly ^ ^^^^gg ^f the 
the middle *^^er as in ®easunng 
symphysis pnbis ^ ^ on skeleta 

Zq “ obstetnc con) 5 ^f this 

material-'^’e gam teh & is 

pectineal stadow '^C rfonag 

rranSScStimareaisveryclosell 

"%“rftamsmfedn™g>ati°^'‘» 
difficult t-eeihat a 


diffiSlt to ^fg^oofknowledge of 

The true coniugate c much 

-«.isrs?-«E 


ismadeoiufes— .g^Uy tms 

obstetricians .^^gj-gst and importance, 

of unbounded mt indirect 

” ; ng ffie iliac po*" t 

showing he seen directly m 

inlet is. Th>! “" “ certainty. utidW 

A p. View with gr ^gfhal spmes n 

cUeWnce of the new r _ ot 



STUDIES IN X-RAY PELVLMETRY 

were pioneers and deser\^e only our ad- 
miration, but one feels that we have not 
advanced since their time, when we insist 
on the necessity of seeing tlie sacro-sciatic 
notch radiographically. One submits that 
the clinician can derive from the A.P. view 
with horizontal brim all that the Roentgen 
ray can teach about the average pelvis, that 
a photo of the pubic arch wall be required in 
some cases, and that a lateral view will be 
taken to complete the information required 
only in special cases. 

\ 

PART III. 

The Present-Day Status of X-ray 
Pelvimetry. 

When Varnier and Chappuis‘^ in 1896, 
first radiographed the pelvis, an era of great 
promise for obstetrics was opened. The 
half-century which has followed, though a 
period of intensive research in many 
branches of knowledge, has failed to bring 
the conviction that everj^ primigravida 
should have the pelvic girdle radiographed. 
For this diffidence on the part of the accou- 
cheur there are several reasons which in 
no way reflect on the inconvenience, 
danger, or cost to the patient. Whereas the 
pioneers mentioned required exposures of 
3 hours to gain pelvigraphs from the cada- 
vefa experimented upon, and the first 
pelvic skiagram of the living subject was 
obtained with an exposure of 45 minutes, 
the patient of to-day is detained by the 
radiologist for a total period of about 10 
minutes. The danger to the mother and 
foetus is negligible, and the cost for obtain- 
ing two views is less than that of a blood 
count. The obstetrician recognizes his 
conspicuous limitations concerning the 
prognosis in a case of disproportion, but 
he would gain small comfort from the pos- 
session of an indifferent X-ray picture of 
the pelvis in question. He is unable to 
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use this shadow and, even if it were accom- 
panied by some measurements, he is dis- 
trustful of such phantasies. It is, however, 
dawning on him that he must be consider- 
ate of this handmaiden who has taught him 
much that he can learn in no other way; 
and as his understanding increases he will 
return with a fuller knowledge of what he 
should seek to discover from this source. 
The momentum which radiology can give 
to advancement in the study of parturition 
is reciprocal to what obstetrics may demand 
of radiology. Until there is a universal 
employment of X-rays in this sphere, we 
shall progress but slowly ; for it is submitted 
that we do not yet know the pelvic factors 
that are essential to eutocia, and that the 
skiagram is the only means to bridge this 
gap. 

■Much is written about X-ray pelvimetry, 
and many methods are advocated. The 
obstetrician is dazzled by performance and 
complexities which are hurled at him rather 
than given to him. He is not an investiga- 
tor, but has a sincere desire to enhst such 
aids as he understands. It is necessary, 
therefore, to avoid complexity and, if 
possible, to provide methods which he can 
personally carry out. 

Now there are two shades of opinion born 
of the mysticism of pelvic radiography. 
Whereas it has always been possible to 
measure the intact pelvis approximately, it 
was impossible to gain an impression of its 
architecture until X-ray photography came 
into being. It was novel, but incidentally 
easier, to assess a pelvis on morphological 
grounds — and thus we have a vogue. The 
older approach to pelvic capacity was 
based on mensuration, and X-ray pelvi- 
metry was a natural gradation. But this 
new pelvimetry was iU at ease, and some of 
its adherents resorted to the study of shape 
and form instead. It seems desirable to 
have a full knowledge -of our subject and 
not to abandon the more precise moiety. 
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even if at the moment we are unable to 
equate the values of mensuration. 

Albert” seems to have been the first to 
suggest that the pelvic brim should be 
parallel to the film lest diameters in this 
plane be distorted. This obvious basic 
principle was neglected for a generation 
for reasons that can only be surmised. In 
the early days there was no Potter-Bucky 
diaphragm, and good pictures were only 
rarely obtained . F or many years measure- 
ments were obtained by comparison with 
a standard dry pelvis X-rayed in tire same 
position as that of the subject. Vamier” 
used a focus-film distance of 5 metres in 
order to enable him to take measurements 
not requiring any correction. Orley” states 
that Varnier succeeded in obtaining an 
outline of a diy pelvis at 25 metres distance 
with an exposure of only 10 minutes. But 
technical difficulties must have been so for- 
midable that it is not surprising that 
Varnier' s teleroentgenographic method 
never found favour. It is necessary to 
point out that as early as 1897 Levy and 
Thumin^^ used the so-called mathematical 
method; their simple equation contained 
as one factor the cosine of the angle of pelvic 
inclination ! 

C 

In the simpler mathematical methods, 
because certain measurements such as the 
height of the brim above the film had first 
to be made, there was a lack of precision. 
Precise methods were, however, evolved, 
and in 1924 Blanche and Portes” devised 
a simplified technique which was mathe- 
matically accurate. It is shown elsewhere 
in this paper that, nevertheless, there is 
a liability to error in practice, while for the 
clinician too many exposures of film may 
be required. Paul Cave’’ modified the 
method of Blanche and Portes, and shows 
how the object-film distance may be cal- 
culated wilh precision if two films are 
obtained, after making a vertical shift of 
the tube for the given object. Hastings” 


described a similar method, using a horiz- 
ontal side-to-side shift. For certain practi- 
cal purposes it is reassuring to be able to 
fall back on accurate methods such as these, 
but for general use workers will begrudge 
the expense and trouble involved. 

Stereoscopic methods had been favoured 
by some investigators, but only when 
Moloy"® described his precision stereoscope 
did it become generally known that the 
stereoscopic image could be measured. 
While the principles underlying Moloy's 
technique had been in use for many years, 
the difficulty lay in imitating in the stereo- 
scope the set of circumstances that pre- 
vailed during exposure of the films. By 
Moloy’s ingenuity the technique was stan- 
dardized in the design of his instrument. 
Caldwell, Moloy and their co-workers 
21, 22, 23. 24 concentrated their attention 
on foetal pelvic relations during labour: 
their studies are predominantly concerned 
with pelvic architecture, and where they 
anticipate disproportion the image of the 
pelvis is measured in space. The radio- 
graphy during labour is unquestionably of 
great value, but the expense and labovrr 
involved put their methods out of reach of 
the average clinician. It may also be 
doubted whether stereoroentgenography of 
this kind rvill be tire method of the future, 
although to the investigator it will always 
be of advantage, an assumption borne out 
by the importance of the discoveries made 
by these workers. 

Measurements obtained from the pre- 
cision stereoscope in which an antero- 
posterior tube shift is employed are not 
universally accurate. The "phantom 
ruler” must be held exactly in the plane 
to be measured, and when the diameter 
concerned is the conjugata vera one has 
even to know the slope of the plane, it 
being impossible to be precise about this. 
By this method there is the same difficult}' 
about seeing the promontory shadow as 
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exists in otlier anteroposterior .views, and 
the impossibility of seeing the true trans- 
verse diameter of the brim is tire same as 
described elsewhere in this paper. So 
much practice is required with this stereo- 
scope that there must be a tendenc}' to 
accept with reserr^e some of the measure- 
ments obtained. 

With reference to the coronal plane used 
by Caldwell one cannot accept 

that if the ischial spines he in this plane the 
greatest transverse diameter of the superior 
strait \yiU always lie in tlris coronal plane. 
A stud5^ of skeletal material will show that 
this assumption is by no means always 
correct. 

Nicholson's® metlrod is a stereometric 
one which is ingenious and theoretically 
accurate to the nearest millimetre, or as 
precise as the X-ray shadow enables one 
to be. He uses a stereometric shift of lo 
cm. and obtains the hue diameters not by 
viewing in a stereoscope, but b}'’ marking 
on tracing paper the stereometric shift of 
the terminal points of diameters required, 
and joining these points to the corres- 
ponding points at which the projection 
of the focus of the tube is shown. If 
a diameter lies in a plane oblique to that 
of the film this is detected by the shift of 
its termini being unequal. For the purpose 
of correction in this case, tables are pre- 
sented. These films can further be used to 
give a stereoscopic view as relied upon by 
Caldwell et al. Nicholson's method of 
measurement requires more time for each 
case than does the precision stereoscope; 
but it can be used by an37one not possess- 
ing this instrument, and is certainly more 
precise and scientific. 

Nicholson's technique demands two films 
for the inlet view, and two for the pubic 
arch. In the method suggested in this 
paper, one film only is required, and a 
second where the pubic arch is suspect. In 
the latter method there is greater simplicity 
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for the clinician, and his purpose is served 
equally. But the stereometric method is 
extremely valuable to have at our disposal, 
and tliere is much to be said in favour of its 
adoption by anyone but the occasional 
worker, i.e., by the investigator and 
workers in large obstetric hospitals. If 
Nicholson’s paper has not met with the 
acceptance it deserves, it is because he has 
assumed too much in explaining the princi- 
ples involved, both mathematical and 
technical. In studying the paper even a 
trained mathematician would have to spend 
an unjustifiable amount of time and thought 
on this method — and it has been published 
in a medical journal ! It is, however, a 
method which has our full support. It was 
observ'ed tliat this author published a paper 
in February 1943 on the same subject. 
Owing to war conditions that particular 
number of the journal failed to reach this 
country, and it has been impossible to 
follow an}’’ new ideas that maj' have been 
expressed by him. 

Apart from stereoscopic methods there 
are the position methods, and here it is 
necessary to refer to some basic principles 
involved rather than to deal in detail with 
the technique employed. 

In Thoms’” grid method we have suf- 
ficient accurac}? for inlet measurements, 
provided we bear- in mind the fact shown 
in this paper that the plane of the brim 
cannot be seen on an A.P. film. The 
technique has been foimd to be more cum- 
bersome and to give results inferior to those 
obtained in the suggested method. Thorns^® 
modification, in which he uses Rowden 
“pubic scales’’ and calculates the height 
of certain planes on a lateral skiagram, is 
mathematicalty unsound when applied to 
the ischial spines and comparable land- 
marks. \^qiile the latter error may not be 
great, he does not mention its range. The 
method of choice should be simple, uith a 
clear statement of the limits of the possible 
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error, for it is imperative that too great an 
error be avoided even if occurring only in 
the exceptional case. Roberts^'^ places the 
patient so that the brim is parallel to the 
film, and does not require a centimetre 
grid ; the correction is made by the simple 
calculation used in the method of the 
present paper. Rowden"® varies his 
technique from Roberts' in two respects: 
“pubic scales’’ are prepared for correc- 
tion at varying distances of the inlet plane 
above the film, and the focus-film distance 
used is 4 feet 6 inches (preferably 6 feet). 
His exposure is for 25 seconds, the s3'mphy- 
sis being shaded with a hatchet for half 
the time. The further the target is from 
the film the better, but an exposure of 25 
seconds must result in too great movement 
on the part of mother or foetus. 

Because our own method relies on a 
horizontal inlet, it is necessary to refer to 
some points made by Roberts and Rowden. 
Rowden” is in error when he states that a 
semi-recumbent position at an angle of 55 
degrees ('it really ought to be 575 degrees’) 
will make the brim horizontal. Even if the 
pelvic inclination in the erect posture be 
known in a given case, it is incorrect to 
think that the plane of the brim moves 
rigidly with the trunk. In passing from the 
erect to the recumbent position the indi- 
vidual describes a right angle, but the 
brim does not rotate through go degrees, 
because the recumbent position is usually 
associated with more lordosis than the 
erect. Similarly, when the patient leans 
against Roberts’ back-rest there is a 
tendency to lordosis which would interfere 
with Rowden’s mechanism for securing a 
horizontal brim at a 55 degree serai-recum- 
bency. Rather than accept assumptions 
of this nature, the height of the pubic 
symphji'sis above the table and the height 
of the sacral promontory (spine of last lum- 
bar vertebra) must in every case be 
measured and made equal, in order to be 


sure that the inlet is horizontal. Unless the 
effect of lordosis is appreciated it will often 
be found that the patient is sitting straight 
up before the inlet becomes horizontal. 

Rowden^'- assumes that the inlet is 
horizontal, and accordingly measures only 
the height of the symphysis above the table. 
Roberts^® measures the distance from 
symphysis to X-ray tube. There is, then, 
a possibility that their inlets in some cases 
may be oblique and become appreciably 
distorted, and this is avoidable. Rowden^' 
states categorically that, if a projection of 
the obturator foramina is not seen in this 
view, the' position is correct. This is only 
approximately true. The brim. can lie at a 
small angle to the horizontal without the 
obturator foramina appearing in this A.P. 
view; and conversely, in the exaggerated 
convergent android pelvis a part of the 
foramina may be seen posterior to the 
symphysis. The writer has observed this 
in skeletal and living material when there 
was no question of the brim being parallel. 
Rowden^' gives his height of symphysis 
above table as 12.0 to 14.5 cm. (4! to 
5f inches). In our experience the range is 
from 10 cm. to about 13.5 cm., though the 
latter figure may later increase. 

From Orley’s'- paper, and the discussion 
that followed, one gathers that he, and 
Martius, and Rowden are unaware of the 
impossibility of showing a radiographic 
shadow of the lateral portions of the ilio- 
pectineal lines. Martius is said to have 
evolved a method of calculating the^surface 
of this plane. To this Orley objects and 
points out that on the average the transverse 
of the brim lies on a level lower than that 
of the conjugata vera. Rowden criticizes 
Orley's statement, and suggests that a 6- 
foot focus-film distance will nullify the 
effect of the error of the two planes. TVhat- 
ever variation is adopted to correct 
figures, it is of some importance to realize 
that one does not see the anatomical inlet 
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on the film, but a level which lies close to 
the plane of the cavity. 

Roberts^ refers to the importance of 
measuring the oblique diameters of the 
brim accurate^. To ascertain the presence 
of asymmetfj' of the brirn one would inspect 
it and, when necessai^L measure the two 
obhque diameters. The iliopectineal emi- 
nence is so large a mass of bone that even 
on the di3^ pelvis the oblique diameter is 
difficult to standardize. One recommends, 
therefore, that for comparative purposes 
the diameter be measured' from the sacro- 
iliac joint to a line drawn parallel to tlie line 
joining the tips of the ischial spines — pre- 
ferabty a line in the region of the iliopec- 
tineal eminences. He also demands an 
accurate measurement of the pubosacral 
diameter in some cases, suggesting the 
Chassard and Lapine® technique. It is 
shorna in this paper that the antero-pos- 
terior diameter of the outlet cannot be 
measured radiologically, not even on the 
lateral skiagram, although theoretically 
Nicholson’s stereometric method appro- 
aches accuracy very closely even in this 
instance. 

Jacobs” brings the film parallel to the 
superior strait after measuring the pehdc 
inclination with his inclinometer. The 
principle underlying his method is good, 
but one is doubtful of the accuracy of his 
inclinometer. In the first place he has to 
measure the vddth of the s5Tnphysis pubis 
directly, an error of ^ to i cm. being readily 
made. Secondl}^, he cannot often feel the 
sacral promontory in 'the supine position 
with thighs unflexed, and must rety on 
his judgment for the direction in which the 
inclinometer rod is passed through the 
vagina.. Thirdly, the inchnation of the 
superior strait does not necessarily rotate 
through the same angle as does the body 
to reach the supine position. It is possible 
that the resultant error is small; but its 
magnitude in a few cases maj^ be signifi- 
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cant, and tliere is no way of suspecting m 
which cases the error is serious. For these 
reasons the elaborate technique does not 
appear to justify itself. 

In the follovnng statement Jacobs” does 
not mention the focus-film distance, nor 
does he at any time state the distance he 
uses : ‘ ‘ experimenting with the bony 

pelvis, I have shown that discrepancy of 
only 5 degrees between the inlet and film 
produces an error of 0.5 cm.; an error 
as great as i cm. could easily be encoun- 
tered.” If such a statement were harmless 
as well as meaningless one would disregard 
it; but it may mislead the uninitiated ! 

There is an impression that Ball"’’ ” has 
reduced the degree of disproportion be- 
tween head and pelvis to simple mathemati- 
cal terms. Ball chooses a pelvic diameter 
and replaces the figure by the volume of 
the sphere having a diameter of the same 
length. A similar volume for the foetal 
head is calculated, and it is considered that 
this should not exceed the "pelvic vol- 
ume ” for a particular level by more than 
150 c.c. If so, the disproportion is danger- 
ous. If this concept is compared with the 
consideration of the area Of a pelvic plane 
and the area of a cross-section of the foetal 
head, the former must surely be declared 
to be inferior. 

SUMJIARY AND CONCLUSIONS. 

I. The value of X-ray pelvimetr}'- is 
considered and simplicity in technique 
advocated. There are Bvo objectives: the 
first is to reach a decision about the sahent 
features of a pelvis which will give both its 
capacity and type; the second is con- 
cerned vuth the limitations of radiography 
• in providing these desiderata, and can only 
be fulfilled by experiment showing the 
degree of precision of certain technical 
methods. 

The conclusion reached is that, at' the 
present, X-ray pelvimeby is precarious. 
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but that with simplified technique we may 
attain to results of such value that every 
primigravida should be radiographed. 

2. Dioptographic tracings were made of 
the pelvic brim and the outlet plane of 
least pelvic diameter o| a collection of 
skeletal material. The outlines were con- 
sidered as ellipses, their areas found with 
a planimeter, and compared with the cal- 
culated area. In the case of the brim a 
mean error of --8.5 per cent was thought 
to be too great, and a modification intro- 
duced which gave an error limit of less than 
5.0 per cent. For the outlet, the calculated 
area may show an error up to lo.o per cent, 
but it is shown how this error may be re- 
duced. 

3. A new method of obtaining the dis- 
tance between the ischial spines is Shown. 
The error is less than i per cent, which 
amounts to being less than i mm. With the 
pelvic brim horizontal, the ischial spines 
are in all cases very close to 3.0 cm. from 
the table surface, and this makes the cal- 
culation possible. 

The pubosacral diameter cannot '•be 
measured precisely on a lateral view film, 
because the anterior point is indeterminate. 
Even by Nicholson’s stereometric method 
the posterior point inaccuracy is too great 
to warrant the expense and trouble of ex- 
posing a film for &is diameter only. Clini- 
cal measurement is at least as accurate, and 
figures are given to show what subtraction 
for the sacral thickness is necessary in this 
case. 

4. The level of the spine of the last lumbar 
vertebra, relative to the pelvic brim and 
promontory, is discussed fully. With the 
brim horizontal, the last lumbar spine is at 
the level of the conjugata vera. It is shown 
how lordosis aids in producing a horizontal 
true conjugate wfh a semi-recumbent 
position convenient for X-ray work. 

5. An antero-posterior view in the above 
position provides the areas of inlet and 


outlet, and an inlet index. No more than 
this is required for practical purposes 
except to palpate the pubic arch for height, 
width, and the height of the symphysis 
pubis. If the arch is suspiciously narrow, 
a radiograph giving accurate measure- 
ments can be ‘obtained simply. It is con- 
sidered that a lateral view of the. pelvis is 
very rarely of value. 

6. Unsatisfactory results with the trans- 
verse diameter of the brim led to experi- 
uitots which show that by no X-ray method 
can the actual' transverse of the brim be 
shown. This inlet seen on the skia- 
gram represents a level near to that of 
the pelvic cavity. The iliac portion of the 
ihopecdaea.} line cannatbe seen an any Sim, 
and its anterior portion is usually simulated 
by other anatomical features. It is, there- 
fore, impossible by radiographic means to 
obtain measurements of the superior strait, 
i-e., excluding the conjugata vera on the 
lateral film. The estimation of the area and 
th(j pelvic brim index for this level is dis- 
cussed, and a solution offered. 

y. A survey is made of the achievement 
of different X-ray methods of studying the 
obstetric pelvis. The conclusion remains, 
that our method of making only one ex- 
posure for the average case gives as much 
information for practical and clinical pur- 
poses as can at present be expected from 
radiography. 

I have pleasure in acknowledging my 
thanks to the honorary radiologists of the 
Johannesburg General Hospital for the 
facilities allowed me, and their interest in 
my work; and to Miss E. Brown, chief 
radiographer at the non-European X-ray 
Department, and her staff for their patience 
in carrying out my radiographic work. 

The expenses of the work on which 
Part II of this paper is based were defrayed 
by a grant from the National Research 
Council of South Africa. 
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grow& showed a carcinoma of a similar 
structure. Sections from the liver and the 
vertebra also showed secondary car- 
cinoma. 

' The examination suggested that in this 
case the primary growth was in the large 
intestine. 


These 2 cases, one undoubtedly a pri- 
mary ovarian carcinoma, were both given 
testosterone propionate; in the first case 
in fairly massive dosage. The immediate 
effect in both was to give the patients a 
feeling of well being, but this was only 
temporary and there was no evidence of 
any retrogression in the growth itself or the 


metastastic deposits, either clinically or 
histologically. 

In the American Journal of Obstetrics 
and Gynecology (December 1943), C. T. 
Beecham reports on 6 cases of ovarian car- 
cinoma treated with testosterone propion- 
ate with somewhat corresponding findings. 

But for the heavy cost of the testosterone 
propionate it might be well to try its effect 
on an advanced carcinoma of fte uterine 
endometrium, as being the end organ on 
which the gonadic hormones act and there- 
fore more likely to be influenced. 

My thanks are due to Dr. J. Bamforth 
and Dr. R. John for their help nath the 
histological examinations. 



Note of a Case of Extrophy of the Bladder with Procidentia 


[ 


BY 


S. G. Clayton, M.D., M.S., F.R.C.S., M.R.C.O.G. 
Surgeon, Leatherhead E.M.S. Hospital. 


This case is recorded for two reasdns. I 
can find only 2 other cases of ectopia 
vesicae with procidentia in the literature, 
though it would be reasonable to expect 
prolapse to occur fairty often in patients 
\vith wide pubic separation, and if attention 
is drauTi to the possibility other cases may 
be recorded. Secondly, the combination 
does present a difficult problem, and a note 
of present experience may assist other sur- 
geons. 

The patient was aged 31, and was first 
admitted to Leatherhead E.M.S. Hospital 
in October 1939. She had already endured 
much surgery ; before 5 years of age she had 
8 operations in the Hospital for Sick 
Children, ^ Great Ormond Street, and 
although the notes are not now available, 
it is believed that both ureters were trans- 
planted into the bowel and attempts were 
made to close the abdominal waU. When 
she was aged 25 she was first seen at King’s 
College Hospital by Mr. J. G. Yates-Bell, 
and I am indebted to him for the follounng 
information. 'ViTien he first saw her there 
was a large cavity in the suprapubic area, 
lined by reddish mucosa. A fistula between 
this cavity and the sigmoid colon was 
demonstrated, and both faeces and urine 
(via the transplanted ureters) escaped 
through the cavity, and also through the 
rectum. In successive stages the ureteric 
anastomoses were refashioned in fresh 
bowel (further from the fistula) and the 
fistula closed, the parietes being drawn 
together as far as possible. A final granu- 
lating area was covered by pinch grafts. 

F 


As is usual in these cases, the pubic rami 
and labia were widely separated, and the 
position of the symphysis and mons veneris 
was occupied by a narrow bridge of skin 
and fibrous tissue. The perineum was nor- 
mal. At times the cervix protruded just 
outside the vaginal orifice, and the anterior 
vaginal wall was everted below this bridge 
of skin. The prolapse was controlled by a 
cup and stem pessary. In 1936 right renal 
calculi were removed by pyelolithotomy, 
but further renal infection with, poor 
function on that side necessitated nephrec- 
tomy in March 1939. 

When the patient came under my care in 
October 1939 she was complaining of severe 
discomfort due to her prolapse. Her general 
condition was good, with a blood-pressure 
of 126 / 90 mm. and a blood-urea of 37 mg. 
per 100 c.c. Her urine could not be ex- 
amined as it was discharged rectally, but 
her temperature chart did not show any 
evidence of further renal infection and 
intravenous pyelography showed a normal- 
left kidney with good excretion. She could 
hold her urine rectally for 2 hours. 

By this time the prolapse was complete, 
and the whole vagina was everted, with 
severe infection and crusting over the 
mucosa. The local inflammation was so 
severe that she could not use her cup and 
stem pessary, and could not walk or sit in 
comfort. Her periods were regular and 
normal, but she found menstrual hygiene 
most d iffi cult. She refused to consider any 
further use of a pessary and gladly con- 
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sented to an attempt at surgical cure, 
though success could hardly be promised. 

It was felt that vaginal hysterectomy and 
repair would have many advantages over 
less radical procedures, as pregnancy would 
be a grave danger to her renal health, and 
it was hoped that the stretched cardinal 
ligaments could be more effectively 
sutured after removal of the uterus. In the 
absence of the normal fascial layers of the 
anterior vaginal wall, the whole success of 
any repair would depend on these liga- 
ments. Interposition was not feasible; le 
Fort’s operation was undesirable at her 
age; and'any intra-abdominal fixation was 
impossible as the lower abdominal wall was 
only represented by an attenuated scar. 
There was one real risk — injury to the one 
remaining ureter — the precise point of 
•entry of the transplanted ureter being un- 
known. 

After some days of local preparation, 
operation was performed under gas, oxygen 
and ether anaesthesia. The posterior 
fornix was first incised and the pouch of 
Douglas sought. It was obliterated by 
adhesions, but the posterior wall of the 
uterus was fairly easily followed by gentle 
dissection, the distended rectum being 
pushed backwards, and freed with a little 
more difficulty from the fundus of the 
uterus, where rather denser adhesions 
“were encountered. The "Fothergill in- 
•cision " was next made down the anterior 
vaginal wall and around the cervix, and 
the anterior wall of the uterus dissected free 
from a mass of fibrous tissue that occupied 
the normal place of the bladder. When the 
fingers met over the fundus of the uterus, 
the broad ligaments were defined and 
•clamped in the usual way, and the uterus 
removed. It was interesting to observe 
that the supravaginal part of the cervix was 
•elongated just as in the ordinary case of 
prolapse. The broad ligaments were sewn 
together, and the usual anterior wall repair 


done. In view of the gross local sepsis and 
some fear for the vitality of the rectal 
wall after its separation from the uterine 
adhesions, a little packing was placed in the 
posterior fornix, which was not completely 
sutured, but left to granulate. A rectal 
tube was passed to drain urine freely from, 
the bowel and prevent distention. 

Recovery was uneventful. So far as the 
position of the fornix was concerned the 
immediate result was good, but it must be 
admitted that there was still some bulging 
of the anterior wall, where the normal pubo- 
cervicalsupportsweredeficient. Themucosa 
soon recovered its normal moist surface 
and pliable consistence, and the local infect- 
tion subsided. The patient was delighted 
with the result and in 1942 wrote to tell me 
that she had married, and when I saw her 
did, indeed, seem a different individual. In 
1943 she was seen again and, as it was 
feared that the anterior wall bulge was in- 
creasing, she was given a modified ball 
and stem pessaiy, which she was able to' 
wear with comfort. If in the future this 
eversion still progresses then there will be' 
no alternative but to perform some type of 
le Fort procedure. 

The only record of a similar case' that I 
can find was that of a Sudanese woman, 
aged 25, and in that case transplantation 
of the ureters was the only treatment; and 
there was no attempt to deal with the pro- 
lapse. One other case of ectopia vesicae 
complicated by procidentia was reported 
by BonneF as long ago as 1723. but in that 
case the prolapse followed the free division 
of the perineal body to complete a diffi- 
cult delivery, ‘ and the brief account does 
not mention treatment. Several cases of 
pregnancy in patients with extrophy of the 
bladder have now been reported, and it 
would be interesting to know if any of 
these subsequently developed prolapse. 

In the present case complete success in 
treatment of the prolapse caimot be 
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•claimed, but enough was achieved to allow 
the patient to marry, and to rid herself of 
that feeling of inferiority that so often goes 
with gross developmental abnormalities. 
Her ultimate prognosis depends on the 
fate of her remaining kidney, and a few 
recent attacks of pain in the loin with fever 
suggest that some ascending infection must 
be feared. The photograph (Fig. i) shows 
ihe result, with the wide pubic separation. 
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the abdominal scar, and the bulging 
anterior vaginal wall. 
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•claimed, but enough was achieved to allow 
the patient to marr}', and to rid herself of 
ihat feeling of inferiority that so often goes 
with gross developmental abnormalities. 
Her ultimate prognosis depends on the 
date of her remaining kidne5L and a few 
recent attacks of pain in the loin with fever 
isuggest that some ascending infection must 
be feared. The photograph (Fig. i) shows 
dhe result, with the udde pubic separation. 
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the abdominal scar, and the bulging 
anterior vaginal wall. . 


References. 

1. Ismail, M. Jottrn. Egypt. Med. Assoc., 1939, 

xxii, 587. 

2. Bonnet. Phil. Transactions, 1723, No. 379. 

Quoted by Dawson, J. G., Journ. Obstet. 
and Gynaecol. Brit. Einp., 1933, xl, 1214. 



Extragenital Chorionepithelioma 

Report of a Case, with Chorionepithelioma of the Breast occurring during 

, the Course of Pregnancy. 

BY 

Louis Resnick, M.B., Ch.B., M.R.C.O.G. 

Resident Obstetrical Officer, Hope Hospital, Salford, 


A STUDY of the literature on chorionepithe- 
lioma shows that two main varieties of this 
rare condition exist. 

The first, which is known as Genital 
Chorionepithelioma, is the more common 
type described in all modem textbooks of 
gynaecology. As the name suggests, the 
genital tract is primarily involved by the 
growth, secondaiy deposits manifesting 
themselves in the lungs, liver, brain, and 
other organs. 

This group may be further subdivided 
into two varieties depending on the site of 
origin of the neoplasm. 

(i) Uterine chorionepithelioma, first 
described by Sanger* in i88g as deciduoma 
malignum, and now generally recognized 
as the commonest site of, origin of this type 
of malignant growth. 

■ (2) Exirauterine chorionepithelioma, 
characterized by the presence of a neo- 
plasm in the genital tract without any 
microscopic evidence of its presence in 
the uterus. The commonest site of these 
growths is the vagina, and has been des- 
cribed by Zagorjanski-Kissel," Findley,® 
and others, as primary vaginal chorion- 
epitheliomata. DougaT and others have 
described the occurrence of primary ovar- 
ian chorionepitheh'omata and Cope and 
Kettle® the presence of primary growths in 
the Fallopian tubes. 

The second main variety, which I pro- 
pose to deal with in this paper, is the 
Extragenital Chorionepithelioma, in which 


chorionepitheliomatous growths have been 
found in other organs of the body, remote 
from, and without any evidence of a simi- 
lar growth in, the genital tract. DungeP 
spoke of such instances as examples of 
“ ectopic '' chorionepithelioma. 

Literature. 

Although genital chorionepithelioma is 
often described in the English literature, I 
have been unable to trace any recorded 
case of the extragenital variety except in 
the American and Continental records. 

The first recorded case of extragenital 
chorionepithelioma was described in 1900 
by Davis and Harris, in a woman aged 40 
years who had been pregnant 14 times 
Her youngest child was 14 months old. 
She was admitted to hospital in extreme 
prostration with a history of 2 months' 
amenorrhoea. Describing the case in their 
own words — "early, pregnancy was diag- 
nosticated. No improvement in her general 
condition occurred and the uterus was 
dilated and emptied under ether. She, how- 
ever, did not regain strength, had par- 
oxysmal attacks of vomiting, became at 
times maniacal, passed urine and faeces 
involuntarily and died of apparent exhaus- 
tion. A probable diagnosis of temporary 
insanity, of malnutrition and anaemia was 
made." Autopsy revealed 9 irregular 
tumour-hke masses in the brain, with simi- 
lar growths in the lungs, left kidney, liver 
and thyroid gland. The uterus appeared 
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to be normal. IMicroscopic examination 
showed the growth to be a typical chorion- 
epithelioma. 

Marchand® in 1898 described a case in 
which neoplastic foci of chorionepithelioma 
were found in the brain, lungs, and kidney 
I month after removaJ of a hydatidiform 
mole from the uterus. No evidence of a 
primary tumour was discovered in the 
genitalia. The uterus ' was found to be 
“somewhat enlarged and there was de- 
cided decidual formation in ufero.” 

In 1902, Senarcleus^ reported the case of 
a woman aged 38 years who had had i 
child. In 1898 she had an early abortion 
and in November 1901 there appeared a 
foul smehing bloody discharge irom the 
vagina, together wth severe abdominal 
pains. In February igo2, i.e. 4 years after 
gestation, an abdominal tumour was recog- 
nized and diagnosed as “ a swelling in the 
right adnexa.” Death occurred i month 
later, shortly after abdominal section. 
Postmortem revealed multiple growths in 
the lungs, anterior mediastinum, wall of 
the right ventricle of the heart, thyroid 
gland, suprarenals, and kidneys. Micro- 
scopic evidence of an atypical chorion- 
epithelioma was found in all the above 
organs. The Fallopian tubes, ovaries and 
uterus were normal. 

In the same year, Busse'® quoted the 
case of a patient aged 40 years who entered 
hospital with a right-sided hemiplegia and 
who died soon afterwards. Autopsy showed 
extensive chorionepithelioma of the lungs, 
liver, kidneys, pia mater, and intestines. 
The primary growth was not recognized, 
but the genitalia were not involved. 

Fischer” in 1913 described the case of a 
woman aged 45 years, who had had 2 
deliveries, the last 18 months prior to 
admission to hospital. Necropsy disclosed 
numerous nodules in the liver, varying 
from 2 to 6 cm. in diameter. There was 
invasion of the hepatic veins by chorion- 
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' epitheliomatous growth. The head of the 
pancreas revealed a similar nodular neo- 
plasm. Microscopy revealed a typical 
chorionepithelioma. The uterus on exam- 
ination was normal. 

Gurewitsch’- in the same year, described 
chorionepitheliomatous growths in the 
liver, intestine, lungs, and mesentery of a 
patient aged' 31 years, 18 months after a 
hydatidiform mole. Although the uterus 
showed decidual changes, no evidence of a 
neoplasm was found. The ovaries con- 
tained lutein cysts. 

Christeller and Oppenheimei”^ described 
an interesting case in 1925, of a patient 
aged 52 years who died 12 yea^s after a 
ptegnavicy . Cboriowepitbehomatows de- 
posits were found in the liver, lungs, and 
intestine. 

Nolasco,’’ in 1927, found neoplastic de- 
posits of chorionepitihehoma in the lungs, 
liver, and kidneys of a patient in w'hom no 
genital involvement could be found. 

In Budapest in 1928, De Zalka^® report- 
ed a similar case to that described by the 
previous authors. The 'patient, aged 46 
years, whose menses started at the age of 
15 years, continued to menstruate regu- 
larly up to 35 years, at which time her 
periods stopped. She had had 5 pregnan- 
cies and 2 of her children were alive and 
well. In February 1920 she observed a 
small tumour in the right abdominal region, 
which about 10 months later occupied the 
entire right abdomen. In January 1921 
the patient entered hospital and a large 
mass, presumably liver, was found extend- 
ing 8 cm. below the costal margin. Her 
genitalia, although showing atrophy, were 
normal. A diagnosis of multiple hver gum- 
mata was made, because of a strongly 
positive blood Wasserman reaction and 
the presence of “ luetic scars ’ ’ on the lower 
limbs. The patient became cachectic and 
the nodular hepatic tumour increased in 
size. She died i month later. At autopsy 
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chorionepitiieliomatous nodules were found 
in lungs, liver, and kidneys. De Zalka 
believed that the tumour in the liver was 
primary as it was the largest tumour, and 
the uterus did not contain a tumour. 

Novak and Koff“ in 1936 reported the 
case of a woman aged 31 years, who was 
admitted to hospital because of headaches 
and failing vision of several months’ dura- 
tion. Seven months previously vaginal 
bleeding began. Curettage was performed 
2 months later and revealed normal re- 
tained products of conception, later con- 
firmed by microscopic section. Death oc- 
curred 5 months later and chorionepithelio- 
matous growths were discovered in the left 
occipital lobe, lungs, and kidneys. Histo- 
logical examination of the uterus did not 
reveal any abnormality. 

In 1931, Lapointe, Cain, and Darfeuil^^ 
found chorionepitheliomatous deposits in 
the small and large intestines of a woman 
aged 32 years who died 3 years after 
abortion. 

Four years later Bonne^® published a 
case of chorionepithelioma which exhibited 
foci in the lungs and brain of a woman 
aged 30 years. A history of pregnancy 
was not mentioned. 

Gerber^® in the same year, 1935, quoted 
a case similar to that of Bonne's. Again 
there was no history of pregnancy. The 
lungs showed deposits of chorionepitheli- 
oma with no foci in the genital tract. 

Berman*® in 1940 described a case of a 
woman aged 39 years, who gave a history 
of pregnancy 14 months before. Autopsy 
revealed chorionepitheliomatous masses in 
the liver, lungs, spleen, intestine, and 
brain. 

The last reported case was by Maun and 
Green®' in 1943, who recorded a case in a 
primigravida who was delivered normally 
of an infant on May 28th, 1942. The plac- 
enta was expelled spontaneously but was 
not submitted for laboratory investigation. 


Three months later she was admitted to 
hospital complaining of progressive weak- 
ness and chills of 2 weeks’ duration. Except 
for anaemia, which was treated with iron 
therapy, nothing abnormal was detected 
and she was discharged ^in September 

1942. Eleven days later she was again 
admitted with increasing weakness and she 
died on the 25th September 1942, i.e. 5 
months after confinement. Postmortem 
revealed a large tumour in the liver which 
on microscopic examination showed a 
typical chorionepithelioma. The lungs 
were normal and no evidence of a genital 
neoplasm was discovered, although mul- 
tiple sections of the uterus were investi- 
gated. 

To the above 15 cases of extragenital 
chorionepithelioma I would like to add a 
sixteenth, the extreme rarity of which is 
sufficient to justify its publication, as not 
only are there no recorded cases of such a 
condition in the literature of this country, 
but also no reference to the extragenital 
type of growth is made in the British text- 
books of Gynaecology. 

Case History. 

Mrs. L. B., a married woman, aged 27 years, 
was admitted to this hospital on June loth, 1944, 
as an emergency, complaining of absence of foetal 
movements of i week’s duration and a lump in her 
right breast which had first appeared 2 months 
previously. 

The history obtained was that in 1940 she had 
had a normal delivery of a living child, and in March 

1943, a 14 weeks abortion. Since then her periods 
had been regular and normal until early November 
1943 when her last naenstruation was stated to 
have occurred. 

She had been attending an antenatal clinic and 
was well until 2 months before admission to hos- 
pital, when she first noticed a small lump in the 
right breast, which had gradually increased in 
size. She did not complain of any pain or tender- 
ness in the swelling and no unusual discharge had 
been noticed from the nipple. 
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About I week before admission to hospital she 
detected the absence of foetal movements, which 
had been present everj- day since the 20th week 
of her pregnancy. At about the same time she 
complained of increasing listlessness and shortness 
of breath %\dth the shghtest. exertion. She called 
in her doctor, who sent her to hospital. 

Examination. 

The patient had a sallow complexion and 
there was distinct pallor of the raucous membranes. 
Temperature, gS.b'F.; pulse-rate, no; respiration- 
rate, 20; blood-pressure, 138/90; urine, clear; heart- 
rate no per minute, regular. Soft apical systolic 
murmur heard over the mitral area; lungs, clear. 

Right breast. An ob\’ious enlargement was 
noticeable, due to a lump in the median lower 
quadrant. No signs of inflammation were present. 
On pdpation a non-tender, smooth, and freely 
mobile swelling, the size of a biUiard ball, was felt 
in the median lower quadrant of the breast. There 
was no attachment to the skin, nipple, or deeper 
structures. No axillarj’’ glands were felt. 

A pro\T.sional diagnosis of fibroadenoma was 
made. Surgical interT.'ention was not deemed 
necessar}- until after termination of the preg- 
nancy. 

Ahdoynen. Height of the fundus uteri equivalent 
to a 32 weeks pregnancy. Vertex presentation 
palpated. Foetal heart sounds were not heard. 

A diagnosis of intrauterine death was confirmed 
by X-ray examination. 

June 13th, 1944. Blood examination : haemo- 
globin, 45 per cent; red-blood corpuscles, 2,400,000; 
colour index, 0.9. 

Two pints of blood were administered. 

June 14th, 1944. Medical induction. Benztrone 
roo,ooo I.B.U. b.d. for 2 days followed by oil, 
enema, and pitocin. Unsuccessful. 

June rTth, r944. Similar induction to the above 
repeated with the same result. 

June rSth, r944. High juncture of the mem- 
branes performed, and 18 ounces of meconium- 
stained liquor drained off. Five hours later delivery 
of a macerated stillborn child occurred, followed 
soon afterwards by a very unhealthy-looking 
placenta which was not submitted for laboratory 
examination. Postpartum loss was normal. 
Following delivery, the general condition of the 
patient deteriorated, the pulse-rate varying 
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between 120 and 140 with marked pallor. In spite 
of repeated blood transfusions (about 9 pints were 
administered over a period of 13 days) increasing 
cachexia occurred. Death took place on July ist, 
that is, about 2 weeks after d'elivery. 

Repeated blood cultures and a cervical smear 
were negative. Vaginal examination performed 
on June 23rd revealed slight tenderness in the left 
fornix. The only other feature of note, which 
occurred on June 21st, was a very profuse offensive 
non-blood-stained lochia. 

Postmortem Findings. 

Fairly well-nourished adult female. 

Right breast. A swelling 4 inches by 2 inches 
b}'- i]/: inches in size was excised from the sub- 
stance of the right breast in the median and lower 
quadrant (Fig. i). Sharply demarcated from the 
normal breast tissue, the lump was of a greyish 
mottled appearance with several haemorrhagic 
areas. Necrotic and friable in consistence. 

Microscopic appearance. (Figs. 2, 3 and 4.) The 
tumour consists mainly of necrotic tissue with 
marked areas of haemorrhage. The central 
portion is made up of fibrin and red-blood cells. 
Trophoblastic cells are present around the peri- 
phery of the tumour showing marked pleomor- 
phism. Langhans’ and sync5rtial cells are present 
The area of necrosis is out of all proportion to the 
small number of mahgnant cells found. 

The appearance of the tumour is that of a typical 
choiionepithelioma. 

Uterus. Size 7)4 inches by 5 inches by 4)4 inches 
(Fig. 5). Placental site identified in' the right 
anterior wall of the fimdus. Evidence of any form 
of neoplasm was not discovered. 

Microscopy. Sections cut from the wall of the 
uterus failed to show any abnormality. 

Ovaries (Fig. 5). Both ovaries were enlarged, 
3 inches by 2)4 inches by r)4 inches, and cystic. 
On section multiple cysts were found, filled with 
amber coloured fluid. 

Microscopic appearance. Multiple cysts of the 
paralutein variety present. Evidence of malig- 
nancy was not found. 

Lungs (Fig. 6). Almost the entire surface of 
both lungs were studded by multiple purplish blue 
nodules, raised above the surface of the normal 
lung substance. The nodules, which varied in size 
from about )4 inch to 3 inches in diameter, are of 
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solid consistence. Cross section of the tumours 
disclosed necrotic friable masses of haemorrhagic 
tissue, well demarcated from the surrounding lung. 

Microscopic appearance. The tumoiu's consisted 
mainly of necrotic foci of tissue with- -well-marked 
areas of haemorrhage. Large numbers of syncytial 
and Langhans’ ceUs were present. 

Liver. As in the lungs this organ was enlarged and 
studded with.multiple nodules varying in size from 
I inch to inches in diameter. The appearance 
is similar to the above organs microscopically. 

Spleen, kidneys, and suprarenals showed similar 
appearance to the organs described above. The 
brain ivas not examined. 

Conclusion. Extensive chorionepithelioma of 
the extragenital type. 

Discussion. 

Several aspects of the present case seem 
worthy of discussion and comparison wi& 
the cases recorded above. 

Relation to Pregnancy! 

In respect of its clinical relation to preg- 
nancy, three types of chorionepithelioma 
maybe distinguished (Teacher, 

I, That in which the disease develops 
during pregnancy. 

Many cases of genital chorionepitheli- 
oma falling into this group, have been 
reported. The commonest site described 
appears to have been the vagina. Out of 
the i6 cases of the extragenital variety 
i;eported above, the only case which ap- 
pears to have developed during the course 
of pregnancy, is the one described in the 
present paper. The occurrence of a chori- 
onepithelioma . of the extragenital variety 
during pregnancy was emphasized by 'the 
appearance of a neoplastic focus in the 
right breast ii weeks before death. One 
cannot of course exclude the 14 weeks 
abortion, which had occurred 8 months 
previously, as the original basis for the 
development of the growth, in which case 
one could include the case described as 
being both postpartum and intrapartum. 


2. That in which the disease develops 
after a definite interval of several months 
to several years. 

The vast majority of cases of both 
genital and extragenital variety fall into 
this group. 

3. That in which the clinical relation to 
pregnancy is obscure. 

' In this group one can include the cases 
of so-called “teratomatous” origin (vide 
infra). 


Mature of the Pregnancy Immediately Preceding 
the Occurrence of the Chorionepithelioma. 


Teacher-2 in a series of 188 

cases 

of all types 

reported the followinj'; 


Per 


Cases 

cent 

I. After hydatidiform mole 

73 

36.6 

2. After abortion 

59 

31 

3- After labour at or about term 49 

28 

4. After extrauterine gestation 

7 

4.4 

Dorland^’ in a series of 50 

cases 

found the 

following ; 


Per 

• 

Cases 

cent . 

I- After hydatidiform mole 

20 

40 

2. After labour at or about term 

^7 

34 

3. After abortion 

12 

24 

4- After tubal pregnancy ... 

t 

2 


In the 16 cases of the extragenital variety 
reviewed above : 

I. Five cases occurred after labour at or about 


term (31.25 per cent). 

2, Four cases occurred after abortion (25 per cent). 

3, Two cases occurred after hydatidiform mole 

(12.5 percent). 

4, Four cases gave no history of pregnancy (25 

per cent). 

5, One case occurred during the course of preg- 

nancy (6.25 per cent). 

lOistribution of the Tumours. 

In the 16 cases reported, the distribution 
Was as follows : 

. Thirteen in the lungs, lo in the liver, 8 
in the kidneys, 7 in the intestines, 5 in the 
brain, 2 in the suprarenals, spleen and 




Fig. I. 

Choriontpithelioma of the Brevst 



Fig 2. 

Chorionepithelioma of the Breast 

A. Area of haemorrhage and necrosis 

B. Normal breast tissue 

I, R Squared area — Chorionepithelioma x 50 
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Fig. 3. 

Chorionepithelioma of the Breast. 

Squared area of Fig. 2 under high power. x 120 
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Fig. 4. 

Chorioxepithelio.ma of the Breast. 

High-power ^■iew of squared area. Note s3Ticytial and 
Langhans’ cells. 

X 450 






Fig 


3 

Uterus and Ovaries 

Placental site in anterior aspect of fundus Note bilateral multiple theca 

lutein cysts of Ovanes 


L R 



EXTRA.GENITAL CHORIONEPITHELIOIVIA 

tliyroid, one each in the mediastinum, 
heart, pancreas, and breast. 

It is noteworthy that out of the i6 cases, 
in 13 the tumours were found in the lungs, 
and -in 10 in the liver, which seems to sug- 
gest that these two sites are the commonest 
for the development of extragenital chori- 
onepithelioma. The occurence of chorion- 
epi&ehoma in breast tissue in the case 
recorded in the present paper, is particu- 
larly interesting, as not only is this the 
first recorded case but also this feature was 
’ the deciding factor in concluding that the 
chorionepithehoma occurred during the 
course of the pregnancy. 

Aetiology. 

The occurrence of chorionepithelioma- 
tous growths in extragenital organs without 
microscopic evidence of a primary focus in 
the genital tract, has led to the formulation 
' of several theories regarding the origin of 
the tumours. 

(l) Transportation of chorionepithelioma- 
tous emboli from a previous chm-ion- 
epitheliomatous placenta completely 
expelled during labour, 

SchmorP'* examined the lungs of 158 
patients dying at different stages of preg- 
nancy or after delivery and found chori- 
onic cells in the lung capillaries in 80 per 
cent of the normal pregnancies. In the 
' lungs of women dying of eclampsia, chori- 
onic cells obstructed the capillaries, some- 
times extensively, in every case examined. 
In 8 out of 22 cases dying of abortion, 
during the first 2 months, there were chori- 
onic cells in the lung capillaries. In only 
3 cases was there evidence in the lung capil- 
laries of chorionic cell- proliferation, and in 
view of the lack of examination of the 
placenta, hydatidiform or chorionepithe- 
liomatous changes could not be excluded. 
In accordance with these findings. 
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Schmorl laid emphasis on the possibility 
'that “ectopic” chorionepithehoma might 
originate from a previous mole, or chori- 
onepitheliomatous proliferation of a plac- 
enta completely expelled during labour. 
He quoted a case in which 18 weeks after 
a normal pregnancy, a tumour was detec- 
ted in the vagina. Death occurred vdthin 

6 months. The uterus and appendages were 
not involved by any growth, but metastases 
were found in the lungs, liver, kidney, and 

, intestines. The vaginal neoplasm and the 
metastases gave the typical picture of a 
“ sjmcytial ” growth. 

Schmorl believed that the process had 
originally started in the placenta which, 
however, had been expelled before the 
uterus was directly attacked, but not until 
metastases had commenced. 

(2) Malignant transformation of tran^s- 
poi'ted chorionic emboli from a normal 
placenta. 

Marchand® and Pick'® maintained that 
chorionic cells or villi deposited during 
normal pregnancy may hkevise give rise 
to chorionepithehoma, and that most cases 
of “ ectopic ” chorionepithehorha revealed 
a history of normal pregnancy, hydatidi- 
form mole being relatively rare. 

The opinions of Marchand and Pick 
received support from an observation made 
by Walthard . He found a chorionepithe- 
homatous nodule in the vaginal wall of a 
patient during the 8th month of her 5th 
pregnancy. Caesarean section and total hys- 
terectomy were performed and evidence of 
either a mole or neoplasm was not found 
in the uterus or placenta. Death occurred 

7 months later, chorionepithehoma being 
found in the liver, lungs, and left kidney. 
The author considered the nodules to be 
metastases from a primary “ectopic” 
chorionepithehoma of the vagina, devel- 
oped during the course of a normal preg- 
nancjc 
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(3) Complete regression of the uterine 
tumour with continued growth of the 
metastases in distant organs (Novakf). 

. Cases of spontaneous cure or cure after 
incomplete operation have been described 
by several authors including Neuman,^® 
Pick/" and Teacher/® 

Novak®" considers that approximately 
10 per cent of cases undergo such a favour- 
able course. 

Kelly and Teacher” demonstrated his- 
tologically that some of the tumours in the 
parametrial veins had become extinct, the 
tumour cells being embedded in thrombus, 
the formation of which apparently des- 
troyed them. 

In 1907 Teacher was able to demonstrate 
healed nodules in a case of chorionepithe- 
lioma and to give some account of the 
healing process. 

The view that the spontaneous cure 
resulted from shutting off of the blood 
supply of the tumour through choking of 
the blood vessels by trophoblastic tissue 
has been abandoned (Novak). The more 
probable explanation appears to lie in some 
unknown factor of general body resistance 
to the inroads of the disease. 

The same explanation would seem to 
hold good for cases in which primary uter- 
ine tumours were found to be present, with 
distant metastases such as in &e lung, and 
yet healing has occurred without radical 
operation (Pick,"" Neuman®"). 

(4) Chorionepithelioma developing from 
the trophoblast of an extragenital tera- 
toma. 

This possible explanation was first recog- 
nized by Kanthack and Eden,"® and 
demonstrated to the London Obstetrical 
Society in 1896 in connexion with the dis- 
cussion on deciduoma malignum, when it 
was recognized that malignant tumours 
identical with .chorionepithelioma have 


been observed apart from pregnancy, and 
even in men. 

Schlagenhaufer"" advanced the view that 
the primary growth was a- mixed tumour or 
teratoma, and that the chorionepithelioma- 
like tissues - represented the chorionic 
epithelium. Many of these cases are des- 
cribed for the most part in connexion with 
the testes. , 

Lubarsch"* described a chorionepithe- 
lioma occurring in a girl 13 years of age, 
who had never menstruated. In this case , 
the tumour was found to be attached to the 
uterus. 

Ritchie,"" in 1903,. found a chorion- 
epithelioma which had occurred in a 
dermoid of the mediastinum of a man, 
and which had given rise to extensive 
metastases. 

Erarys-Roberts and Walker Hall"" in 
igio, found a tumour in the retroperitoneal 
space between the kidneys of a man. 
Section of the growth disclosed a typical 
chorionepithelioma. 

Suggested Cause for the Exiragenital 

Tumours in the Present Case. 

In relation to the present case, an ex- 
planation for the aetiology can be sought 
for in the theories outlined. 

Bearing in mind that trophoblast is a 
normally invasive tissue and that mastys of 
normal trophoblastic tissue and even clumps 
of chorionic villi may be deposited in 
distant fields, particularly the lungs, one 
cannot exclude the possibility of a chorion- 


epitheliomatous transforraatio 

f such 

tissue in the lungs and the cr 

t ex- 

tensive spread. 


Considering Schmorl’s®'' ^ 

t is. 

transportation of chorionej 

tous 

emboli from a prior chorionep 

ous 

placenta, complete’ 

ing 

labour,- it is not uni ' 

se 

of events may ha 

in 
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the deposit of malignant foci in the lungs, 
primarily, as this organ is most commonly 
affected. Hence the explanation for the 
extensive secondary spread including the 
breast. 

One could regard the theorj^ of complete 
regression of a primary tumour in the 
uterus as unlikely in the present case, in 
view of the short period elapsing between 
expulsion of the placenta and the death of 
the patient, i.e. , 13 days. 

The theorj^ of a teratomatous basis fox 
the development of the chorionepithelioma 
is also unlikely in this case, in the presence 
of a 32 weeks pregnancy. 

One might therefore conclude that in the 
, present case the explanation for the 
development of the extragenital chorion- 
epithelioma is a matter for conjecture. The 
cause can be sought for in &e first two 
theories outlined. The chance that 
chorionepitheliomatous elements were 
present in the uterus, but in such minute 
.quantities that they were overlooked, even 
after a most careful investigation of the 
entire genital tract, is also within the realms 
of possibility. 

Summary. 

(1) Chorionepithelioma has been clas- 
sified into two main groups ; — 

(a) Genital ' group , further subdivided 
into (i) Uterine, and (ii) Extrauterine 
varieties, i.e.*, primary vaginal, ovarian, 
and Fallopian tubes. 

(b) Extragenital grcncp, defined as 
chorionepithelioma manifesting itself in 
organs of the body remote from, and Math- 
out anjf -microscopic e\ddence of a similar 
grovdh in, the genital tract. 

This group is dealt with mainly in this 
paper. 

(2) The literature of 15 reported cases 
of extragenital chorionepithelioma is re- 
\aewed. 
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(3) The description of anotber case is 
given. 

The case recorded is of particular interest, 
in that such a recorded case of extragenital 
chorionepithelioma has never appeared in 
the literature of this country, and manifest- 
ing a breast chorionepithelioma. 

(4) A short discussion of its relation to 
pregnancy, the nature of the pregnancj^ 
immediately preceding the occurrence of 
chorionepithelioma and the distribution of 
the tumours is outlined. 

(5) The aetiology of extragenital cho- 
rionepithelioma is briefly outlined, and an 
explanation for the origin of the growths 
occurring in the present case is offered. 

My thanks are due to Mr. George Brown, 
Medical Superintendent to this hospital, for 
his permission to publish this case, and to 
Professor Daniel Dougal for his kind advice 
and criticism. For the clinical photo- 
graphs I am indebted to Sister Winters. 
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A Case of Coexisting Tuberculosis and Cancer of the Uterus 

BY 

, ' George Harvey Smith, M.B., Ch.B. 

The Departments oj Pathology, The University of Si. Andrews, 
and Royal Infirmary, Dundee. 


Che simultaneous occurrence of tubercu- 
osis and cancer has been reported as being 
nfrequent. The first obser\^ation is credited 
o T?n'k-it an<; k3r/ who stated that the two 
Processes occur together rarely, and that 
his is even more true of the two processes 
n the same organ. This statement has 
leen repeatedty substantiated by others, 
ncluding McCaskej^- and WTiite.'* Never- 
heless observations have been made and 
ecorded' concerning the occurrence in the 
ame organ, but much more rarely than in 
he same organisrn. Until igo8 only 9 
;ases of carcinoma of the uterus with co- 
jxisting tuberculosis had been reported 
^eiti), and they mostly showed squa- 
nous epithehoma of the cervix with tuber- 
:ulous endometritis, or peritoneal tubercu- 
osis as distinct from uterine disease. Com- ' 
orehensive reviews by WaUart® and von 
Franque® are the more exhaustive of the 
)lder literature. 

Gais' reviews 27 cases of simultaneous^ 
occurring carcinoma and tuberculosis of 
the uterus and adds the description of his 
Dvm case. 

The earlier cases were thought to show 
that tuberculous endometritis was an aetio- 
logical factor in the production of the neo- 
plasm, and that the malignant change 
occurred in the already diseased tissue as 
a result of chronic irritation, but® most 
witers to-da^’^ rather believe that carcinoma 
and tuberculosis together are merely co- 
incidental and hal/e no bearing on one 
another except that carcinoma may predis- 


pose to secondary tuberculous involvement 
of the organ when a primary focus is 
present elsewhere in the body.' More 
recently cases have been reported by Pet- 
ridis,® Novak and Windhok,® Ravid and 
Scharfman.*® In view of the rarity of the 
association the following case is reported. 

Case History. 

Mrs. R. R., aged 44, was admitted to a 
surgical ward in November 1943 complain- 
ing of pain in the right side. A diagnosis of 
acute appendicitis was made, the abdomen 
was opened, and a chronically inflamed 
appendix removed. During the opera- 
tion it was found that the uterus was en- 
larged and both ovaries were small and 
atrophic. Evidence of tuberculosis was not 
then found. Progress was uneventful and 
the patient was later referred to the gynae- 
cological department on November 24th, 
1943. The gynaecological report stated 
“ Uterus anterior, soft, globular and about 
the size of a grape fruit; ovaries not palp- 
able.” The patient had a history of a 
yellow vaginal discharge from January 
1943 to August 1943, but this was relieved 
by pessaries given by her own doctor. The 
nature of the pessaries is not known. In 
December 1943 she was admitted for in- 
vestigation. On December ist, 1943, she 
experienced a sudden gush of thick yellow 
discharge from the vagina, followed b3'^ 
blood-stained fluid, preceded by, and 
followed b3^ severe abdominal pain. 
Examination revealed extreme tenderness 
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above the pubic symphysis and a mass was 
palpable through the anterior fornix. 

Examination under anaesthetic. 

The uterus was now retroverted and 
-slightly enlarged anteriorly, but smaller 
than on November 24th, 1943. Curettings 
were not obtainable and uterine discharge 
was not present. Further treatment was 
not considered necessary. On March 30th, 
1944, the patient was readmitted. She had 
been bleeding per vaginam for the previous 
3 weeks and abdominal pain had become 
more severe. She now complained of fre- 
•quency of micturition, and blood now came 
in large clots. 

Vaginal examination. 

The uterus was enlarged, retroverted, 
and a mass was palpable in the anterior 
fornix. 

On April 7th, 1944, a subtotal hysterec- 
tomy was performed, with removal of the 
right adnexa. White nodules were present 
at the uterine end of both Fallopian tubes, 
and the ovaries appeared healthy. On 
opening the uterus a growth was seen in the 
posterior uterine wall, protruding into the 
cavity. The diagnosis of carcinoma of the 
body of the uterus was made, with metas- 
tatic deposits in both Fallopian tubes. 

Macroscopic examination. ' 

The uterus, which had been removed 
supra vaginally, measured 10 by 8 by 5 cm. 
The right Fallopian tube and ovary were 
attached, and adjacent to the proximal 
end of the tube there was a soft whitish 
nodule, i cm. in diameter, with the appear- 
ance of tumour tissue. The right ovary 
was small, scarred and firm, measuring 
2 by I by 0.5 cm. It presented no obvious 
gross abnormalities. 

Arising from a broad base in the fundus 
of the uterus was a bulky, papillary, friable 
mass, whitish-grey in colour, projecting 


into, and almost completely filling the 
uterine cavity. The base of the tumour 
was not well defined. Areas of necrosis 
were numerous, but caseation was not ob- 
served. Below the main tumour mass two 
small whitish circular nodules, i cm. and 
1.2 cm. in diameter respectively, were 
present on the posterior wall, the first 1.5 
cm.- and the second 3.5 cm. below the main 
growth. These areas were slightly raised 
and appeared to be metastatic neoplastic 
processes, -as if produced by lymphatic 
permeation. The myometrium was thick- 
ened and fibrosed, with prominent vesseli 
visible, and measured 2.25 cm. in thick- 
ness. Definite tumour tissue or nodules 
were not seen in the interstitial tissue. The 
external surface, of the uterus appeared 
normal. The left ovary and Fallopian tube 
were unattached. 

Microscopic examination. 

Representative blocks, fixed in saturated 
mercuric chloride with 10 per cent formalin 
and embedded in paraffin, were examined. 
The structure of riie tumour mass was that 
of a cellular anaplastic growth in which 
were a few cystic spaces containing pinkish 
hyaline material. The cells w^ere mainly 
large and clear with large vesicular nuclei, 
many being vacuolated, and arranged in 
alveoli; mitotic figures were numerous. 
The stroma was thin and scanty, showing 
polymorphonuclear infiltration as well as 
some large mononuclear cells containing 
coarse brown pigment granules. The sur- 
face showed ulceration and necrosis with 
a layer of polymorphs and fibrin superim- 
posed. Considerable areas of necrosis 
with hyalinization of the stroma and 
polymorphonuclear infiltration were pres- 
ent.* An occasional gland-like space con- 
taining polymorphs and debris could 
be seen. Some areas of epithelium 
showed squamous metaplasia. Near the 
margin of the tumour, tubercle follicles 





Fig I. 

Section from small nodule i 5 cm below mam growth Note one tubercle follicle with 
giant cell, separated from tumour cells by zone of Ij'mphocjdes and fine connectn e tissue 
X 50 diameters Stained Celcstine Blue and Chromotrope 
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' present. These follicles did not 
caseation, but consisted of central 
of necrosis surrounded by proliferat- 
mdotheloid cells wth a peripheral 
hocytic mantle and central^ placed 
cells. The endometrium beyond the 
iur margin was thin, with scanty 
is. the ‘epithelium of which, however, 
fairly high. The stroma of the endo- 
ium was the seat of marked chronic 
mmatory change but tubercle follicles 
i not present. Sections taken from the 
U nodules described above showed the 
e structure as the main tumour with the 
ition of tubercle follicles within the 
plastic process, near the surface. The 
des, mostly 'tt'ith giant ceils, were 
irated from the tumour cells bj^ a zone 
•/mphoc3des and a laj^er of firie connec- 
tissue. The endometrium be3^ond those 
^ .ules showed chronic, inflammatoty 
nge vdth tubercle formation and small 
is of caseous necrosis. In those sections 
myometrium showed superficial pene- 
aon by numerous epithehal masses, 
ile a few lymphatic channels contained 
mps of tumour cells at some distance 
m the tumour mass. Other tymphatics 
quently had aggregates of l3miphoc3^es 
)und them. 

Transverse sections through the portion 
the Fallopian tube first thought to be 
j site of metastasis revealed the nodule 
be entirely made up of caseating tuber- 
lous salpingitis vuth well-formed giant- 
11 systems. Tmnoiir cells were not seen 
id evidence of peritoneal involvement was 
>t present. 

Sections of the right ovary showed 
salinization of the walls of vessels and 
idarteritis. Corpora albicantia and areas 
f fibrosis were numerous. 

Attempts to demonstrate tubercle bacilli 
1 the lesions b3' the Ziehl-Neelson method 
'ere unsuccessful. 


' Discussion. 

The study of the tumour leads to the 
conclusion that it was an anaplastic 
adenocarcinoma of the body of tlie uterus. 
The tubercles were largely non-caseous and 
evidently fairly 3^oung: Their distribution 
and development would suggest that' they 
are 3'ounger than the tumour and probably 
disseminated from the obviously older 
tubal lesion. It is interesting to find 
tubercle follicles in the tumour mass itself 
and in continuity vdth the neoplastic pro- 
cess, There is nothing to suggest that the 
tuberculous process has any bearing on the' 
origin of the tumour. The cervux was not 
removed and unfortunately could not be 
examined. It appears, therefore, that the 
tuberculous involvement was secondary 
and probabty by lymphatic or haemato- 
genous spread from a distant focus, pre- 
sumably the older tubal lesion. The associa- 
tion seems to be accidental, except that the 
uterine tumour may have acted as a favour- 
able nidus for the development of the 
tuberculous lesion spreading from the Fal- 
lopian tubes. 

The patient was investigated for further 
evidence of tuberculosis but neither pul- 
monary or renal lesions could be detected 
and she left the hospital in good condition. 
To date no further trouble has been re- 
ported. 

SUMIvIARY. 

A case of coexisting carcinoma and tuber- 
culosis of the uterus is described, the former 
process apparently being the older one, the 
tuberculous lesion having probably been 
secondary to the tuberculous salpingitis. 

I have to thank Dr. Jean Herring for 
permission to publish the clinical notes, and 
I am indebted to Professor D. F. Cappell 
for much helpful criticism and advice. 
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Dysgerminoma of the Ovary in a Child of Five Years "with 
Acute Torsion of the Pedicle 
BY 

Patrick A. McNally, M.D., D.P.H., M.R.C.P. 
Pathologist to the Victoria Hospital, Blackpool, Lancs. 


This case is reported on account of the 
comparative rarity of the tumour, the 
unusual clinical history, and because the 
girl in which it occurred was only 5 years 
of age, which is the youngest age I can find 
in the literature available. 

In Novak and Gray's^ paper on this type 
of tumour a total of 17 cases were reported, 
the youngest being 6 years of age. In one 
of these cases there was torsion of the 
pedicle. 

The, patient was a girl 5 years of age. 
On June i8th, 1943, she had a sudden 
attack of abdominal pain and 24 hours 
later was seen by a surgeon. She was vomit- 
ing, and was tender and rigid over the 
light iliac fossa. A large mass was also 
felt in this region on palpation and a diag- 
nosis was made of a possible appendicular 
abscess and a laparotomy was performed. 
A tumour of the right ovary, which had 
t\wsted twice on its pedicle, was found 
and removed. No other abnormalit}'^ 
was present, there were no abnormal 
sexual changes and the patient made an 
uneventful recovery. 

Pathological report : ‘ ‘ This tumour is the 
size and shape of a cricket ball and has a 
smooth, dense and intact capsule. On 
cutting it is white and brain-like in appear- 
ance and firm vwth a rubbery consistence. 
C5rstic changes are not seen but oedema 
and congestion are present. The micro- 
scopic 'details are not aU one would wish 
but this is due to the blood suppty of the 
tumour having been obstructed for over 
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24 hours before removal. The main type 
of cell is large and round with abundant 
clear cytoplasm and a relatively large 
rormd or oval nucleus with a well-marked 
nuclear membrane and sometimes show- 
ing nucleoli. Occasional mitotic figures 
are seen. The cells are arranged in alveolar 
formations and in columns by fibrous septa 
which show hyahnization and contain 
many small lymphocytes and histiocytes. 
Two large symplasmic giant cells were 
found after an extensive search. This 
tumour has the typical appearance of a 
dysgerminoma. The prognosis is good on 
account of the age and sex of the patient, 
the type and appearance of the cells and 
the scarcity of mitotic figures, and because 
the tumour was unilateral and was re- 
moved with an intact capsule which shows 
no evidence of infiltration. ' ' 

This t5y)e of tumour was first satisfactorily 
classified by Meyer in 1931. It develops 
from the asexual or neuter cells of the 
foetal parenchyma and in the male is called 
a seminoma. It is often accompanied by 
pseudohermaphroditism or subnormal 
gonadal development which is not due to 
the influence of the tumour cells but is con- 
comitant with the tumour. The presence 
of large giant cells with so-called epitheloid 
cells is usually characteristic and has de- 
ceived pathologists into thinking it tuber- 
culous, and cases have been reported as 
“ sarcoma with tuberculosis.” These giant 
cells were not a feature in the present case. 
Due to the small number of reported cases 


193. 



JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


194 

the malignancy of the tumour is not known 
with a great degree of accuracy but 
Schiller suggests itas 10 per cent in females, 
go per cent in males (i.e. seminoma) and 50 
per cent in hermaphrodites. 

SUMJIARY. 

A case of dysgerminoma of the right 
ovary with acute torsion of the pedicle 


occurring in a girl aged 5 years and suc- 
cessfully removed at operation is reported. 
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©bituari2 


Ernest Hastings T'weedy 
1862 — 


By the death of Ernest Hastings Tweedy of 
Dublin, not Eire only but Great Britain and 
the Dominions have lost one of the out- 
standing figures in obstetrics and gynae- 
cology of the present century. It caimot be 
expected that a man who defeated death 
lor S3 years can have many obstetric con- 
temporaries left to wave him farewell, as 
Charon guides his faltering steps aboard, 
and ferries him over to the Elysian fields. 
Indeed, I can call to mind only Comyns 
Berkeley, Eden, Miles PhiUips and mj^elf. 
Our presence on the river’s bank, could it 
have occurred, would certainly have heart- 
ened him greatly; and even more an assem- 
blage of the great company of students who 
came imder the influence of this master in 
obstetrics, could his passing have been 
staged as here suggested. 

From this, the young generation, who 
never had the privilege of meeting him, 
win. judge that Hastings Tweedy was a 
great fellow. The positions he occupied, 
and more especialty the honours conferred 
on him by learned bodies, bear testimony 
to the high regard in which he was held by 
his contemporaries. The fist is an impres- 
sive one — ^M.D. Hon. Causa, Trinity Col- 
lege, Dubhn; Hon. Fellow of the Royal 
Academ)? of IMedicine in Ireland; Hon. 
Fellow of The Royal College of Obstet- 
ricians and G5maecologists ; ]\Iaster of the 
Rotunda Hospital (1903-1910); G5maec- 
ologist to Dr. Steevens Hospital, Dublin; 
President of the Obstetrical and Gjmaec- 
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ological Section of the British Medical 
Association (Annual Meeting in Exeter). 

These and other lesser honours are but 
the trappings; it is the personahty of the 
m£in that his old friends especially desire to 
recall and to honour — ^in the words of 
Robert Bwms ' ‘ tbe man’s the gowd for a.’ 
that.” And his personahty shone out in all 
he said, wrote, and did. I remember being 
struck by it at a tittle luncheon party fol- 
lovrting a session of the Congress which the 
late Louis Cassidy, Master of the Coombe, 
had organized in 1926 to celebrate the cen- 
tenary of another of Dublin’s great mat- 
ernity hospitals. After lunch we split up 
into tittle groups. First one and then an- 
other moved over to the group at which 
Tweedy was holding forth as was his wont. 
Very soon all were around him entertained 
by his sallies and reminiscences, thrown 
off vnth the same informality of language 
and expression as when I fiKt met him in 

1892. 

He joined up at the Rotunda the day 
before I did — so we began the serious study 
of obstetrics and gynaecology together. In 
my mind’s eye I can see him as when we 
first met — ^his stockj?^ figure in front of the 
mess room fire declaiming on something 
or someone mth that exaggeration of 
phraseology tj'pical of Irish humour which 
was never reaUj'^ imderstood or appreciated 
b}'’ his colleagues in London. 

As can readU}’- be realized these charac- 
teristics, coupled with his wide knowledge 
195 
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of practical obstetrics and gynaecology, 
made him an outstanding clinical teacher. 
His ward visit was the event of the day and 
his remarks round the bedside were often 
recalled when in after years his old pupils 
foregathered. 

Tweedy's most Important literary work 
on Obstetrics was Practical Obstetrics, 
which appeared first in igo8. Wrench was 
his collaborator, as he was in the succeed- 
ing three editions. In the fifth edition 
Bethel Solomons took over from Wrench, 
while the last edition, the seventh, pub- 
lished in 1937, bears on the title- page 
" Tweedy’s Practical Obstetrics. Revised 
and largely rewritten by Bethel Solomons 
and Ninian Falkiner. ’ ’ So right down until 
just before the war his memory was kept 
fresh by former pupils and personal friends. 
The contributions he made to the medical 
journals of his time always aroused inter- 
est, and generally controversy — one recalls 
papers on eclampsia and its treatment with 
morphia; on accidental haemorrhage and 
his advocacy of the tampon; on obstet- 
ric shock; and one on resection of the 
Fallopian tubes in which he advocated the 
employment of strands of catgut intro- 
duced into the resected tube to maintain 
its patency. 

Tweedy, like Smyly (whose pupil and 
assistant he was), was a great " Master" 
— incidentally they were first cousins. 
During the reigns of both, many additions 
were made and improvements introduced 
in the Rotunda which' for well ,nigh two 
hundred years has stood out as an example 
of how an obstetrical and gynaecological 
hospital should be staffed — a Master and 
two Assistant Masters resident in the hospi- 
tal ready to advise or to deal with any 
obstetrical complication. Little wonder that 
year after year the maternal and foetal 


mortality and morbidity rates were out- 
standingly low. I received the otiier day a 
note from O’Donel Browne, Tweedy’s son- 
in-law, in which there is this statement: 
" His seven -years’ mastership in the 
Rotunda yielded the lowest maternal mor- 
tality rate to date, despite the use of chemo- 
therapy since 1936.” 

Tweedy tpok delight in his work both 
private and hospital. Naturally , therefore, 
he was beloved by all — ^patients, students 
and nurses. Then in 1922, when at Ms 
zenith, the tragedy occurred— he became 
totally blind and his professional life came 
abruptly to an end. 

As might be expected the reaction to fins 
disaster was characteristic of him— he 
simply added fortitude to his other great 
qualities. And in no srnall measure was he 
sustained in this fortitude.' by his beloved 
wife and devoted family, IVfejor Ernest S. 
Tweedy, R.A.M.C. , and Mrs." O’Donel 
Browne, to whom all we who knew him 
tender our deepest sympathy. 

On the note of loyalty to his friends I 
close this very inadequate appreciation of 
a great spirit. Many years ago we fore- 
gathered in the hall of the Euston Hotel— I 
had arrived off the night train from Glasgow 
— ^Tweedy was on the point of leaving for 
Dublin by the day train via Holyhead. 
Without much persuasion he wired the 
Rotunda and postponed his departure until 
the following morning. We had a wonder- 
ful day together; but I can recall clearly 
only the finish of it. We had booked seats 
for some play and decided to dine at 
‘ ' Scotts . ’ ’ Looking at our watches half-way 
through dinner, we discovered that the 
play had long since started. Without more 
ado we tore up our tickets and ordered 
another bottle. 

J.M.M.K. 



ROYAL COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS 


The Quarter^ Meeting of the Council was held in the College House on 
Saturda}'^, January 27th, 1945, with the President, Mr. Eardly Holland, 
in the Chair. 

The folloiving candidates were elected to the Membership of the College : 

Amelia Esther Burch. 

James Patou Orr Erskine. 

Eric Garland-CoUins. 

Andrew Bertram Hay. 

Jadwga Kamicld. 

. Gladys Elizabeth Keith. 

Dorothea Mary Kerslake. 

Dorothy Margaret Shotton. 

Benjamin Gibson Gunlys Spiers. 

Dorothy Joan Thompson. 
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“ Textbook of Gynaecology.” By Wilfred Shaw, 

M.A., M.D., F.R.C.S., F.R.C.O.G. 4th Edition. 

J. & A. Churchill. 24s. 

In spite of war-time di£6culties there have been 
three editions of this book since its original publica- 
tion in 1936, and both second and third editions 
have been reprinted. As it has thus become, in a 
relatively short time, one of the favourite standard 
works on the subject with the present-day under- 
graduate student, the question arises as to whether 
this popularity is deserved. On the whole, the book 
can be recommended with confidence. The ma- 
terial, which is logically and attractively presented, 
is detailed enough both to fulfil the requirements 
of the final examination, and, after qualification, to 
act as a guide to the management of gynaecological 
cases in general practice. 

The chapters on anatomy and physiology are 
particularly good, and, as would be expected from 
such a master of the subject, the pathological de- 
scriptions are excellently written and well illus- 
trated. Practising gynaecologists, however, find it 
difficult to believe that, if as stated, 15 per cent of 
women over the age of 35 have myomata, histology 
shows sarcoma in 1.5 per cent of the specimens 
examined. 

The present edition includes new work on chemo- 
therapy and endocrinology. Compared with the 
rest of the book, these sections are disappointing. 
Chemotherapy is discussed in dealing with gono- 
coccal lesions, other types of acute salpingitis and 
urinary infections. Only sulphapyridine and sul- 
phanilamide are mentioned and, in the chapter on 
gonorrhoea, it would appear that these drugs are 
made up in one gramme tablets. As chemotherapy 
is so effective in combating this infection, it -would 
seem unnecessary to ad-vise vaginal douching at 
least four times a day for chronic gonorrhoeal 
cervicitis. 


Shaw rightly advocates care in selecting cases 
suitable for endocrine -treatment, but he does not 
sufficiently stress the dangers of overdosage. Stil- 
boestrol, being cheap to buy and easy to take, is 
much too readily prescribed by some general prac- 
titioners as a panacea for every gynaecologcal dis- 
turbance. They may be further encouraged when 
they find that the author would give up 15 mg- 
a day in some cases of amenorrhoea, 30 mg. a 
day for kraurosis vulvae, and 5 mg. a day, in 
addition to oestrin pessaries, for Trichomonad in- 
fections, particularly as he does not say how long 
treatment should be continued. No mention, how- 
ever, is made of the use of oestrogens in the treat- 
ment of missed abortion. In contrast, the injection 
of 36 I.U. daily of serum gonadotropin that he 
recommends to promote o-vulation would seem in- 
sufficient, and must be difficult to administer when 
the appendix at the end of the book sliows that the 
hormone is prepared in ampoules of 100-1,000 I.U- 
per c.cm. This appendix, which lists the proprietaiy 
preparations along with names of the active prin- 
ciples they contain, is very helpful in clarifying the 
confusion of nomenclature made by the commercial 
firms. 

Additions have been made to the chapter on 
diseases of the ovary, which has always been one 
of the best in the hook. It is a pity no mention is 
made of the much-discussed Meig’s syndrome, for 
it would be interesting to know the author's views 
on the subject. 

Though this book can, with a little qualification, 
be recommended to undergraduates and practi- 
tioners, it is hardly comprehensive enough for can- 
didates -taking -the higher examinations. They ate 
not well catered for in English literature, and until 
a larger up-to-date textbook is available, a biblio- 
graphy added to Shaw's present volume might be of 
help to them. 
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In this Index an endeavour will be made, so far as war conditions permit, 
to maintain an up-to-date record of all titles bearing on obstetrics and gynae- 
cology and the infant. The classification aims at making immediately available 
for tile reader the titles under the various subject headings. In the majority of 
instances the title is obtained from the original publication. Where this has 
been impossible, the title has been obtained from the abstracting journal 
shown in brackets. Reprints ivill be welcomed and should be sent to the Editor. 

Any inquiries should be addressed to Miss D. F. Atkins, British Post- 
graduate Medical School, Ducane Road, London, W.12. 
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ANATOMY 

1. “ Cytological structure of human chorionic villus and decidua parietalis.” 
B. L. Baker, S. J. Hook and A. E. Severinghaus. Amer. Journ. Anal., 1944, 
LXXIV, 291-325. [Brit. Chem. Physiol. Abstr., A III, November 1944, 710.) 

2. " Embryology of sexual structure and hermaphroditism.” R. R. Greene. 
Journ. Clin. Endocrinol., July 1944, IV, 335-48. 

3. "Transposition of the ovarian veins.” A. Roberts. Journ. Obstet. and 
Gynaecol. Brit. Emp., December 1944, LI, 552. 


PHYSIOLOGY 

4. " Some curiosities of mammalian reproduction. Part 2. Concerning the 
life of the sperm.” F. Wood Jones. Journ. Obstet. and Gynaecol. Brit. Emp., 
December 1944, LI, 553 -^ 4 - 

5. ' " Ovarian function in hypophysectomized rats.” H. Selye and E. Clark. 
Anat. Rec., 1944, LXXXVIII, 393-402. [Brit, Chem. Physiol. Abstr., A III, 
November 1944, 734.) 

6. " Reacciones histologicas y funcionales del ovario y de le hipofisis conse- 
cutivas a intervenciones experimentales.” .(Effect of experimental interference 
on the histology and function of the ovaiy and pituitary gland.) E. Fels. Obstet. 
y Ginec. Latin-Amer., September 1944, II, 689-99. 

7. "A case report of the effect of hysterectomy on ovarian activity in the 
female baboon.” J. Gillman and C. Gilbert. Journ. Obstet. and Gynaecol. Brit. 
Emp., December 1944, LI, 495—8. 

8. "Ovarian hypertrophy in rats united in parabiosis with litter mates 
previously treated with antigonadotropicsera.” H. S. Kupperman, R. K. Meyer 
and J. C. Finerty. Anat. Rec., 1944, LXXXIX, 277-85. [Brit. Chem. Phyriol. 
Abstr., A III, December 1944, 809.) 
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9. " Correlation of the alterations in mammary glands, pituitary body and 
o\'aries of parabiotic rats.” I. T. Zeckwer. Arch. Path., August 1944, 

99-109. 

10. " Medical progress. Ph3'siologj' : detection of time of ovulation.” H. E. 
' Hoff. New Evgl. Journ. Med., October 12th, 1944, CCXXXI, 527-8. 

ri. "The time of ovulation” (letters). Brit. Med. Journ., December 9th, 
1944, II, 76S. W. J. Hamilton: Januarj'bth, 1945, I, 25, F. Davies. 

12. " The babbit ovulating factor of plant juice.” J. T. Bradbury. Amer. 
Journ. Physiol., November 1944, CXLII, 487-93. 

13. "Cyclic ovarian changes in artificial vagina mucosa.” J, E. AjTe. 
Amer. Journ. Obsiet. and Gynecol., November 1944, XL VIII, 690-5. 

14. "The action of adrenaline and of choline esters on the uterus of the 
sheep.” J. A. Gunn. Journ. Physiol., December 1944, CIII, 290-6. 

15. " Spectroreductometer study of cellular respiration in vivo in climac- 
teric.” L. Berman. A^eu> York State Journ. Med., 1943, XLIII, 2301-2. (Brit. 
Chem. Physiol. Absfr., A III, December 1944, 811.) 

Menstruation 

16. " El mito ginecologico de las menoto.vinas. Tiene un valor real? ” (Is 
there a true bleeding factor in menstruation?) L. A. Colomer. Med. Espah., 
March 1944, XI, 302-12. 

17. "A stud}' of commercially manufactured catamenial tampons.” I. E. 
Widenius. Amer. Journ. Obstet. and Gynecol., October 1944; XLVIII, 510-22. 

NoRiiAL PREGNANCY 

18. " El concepto actual de las gestosis.” (Modem mews on pregnancy.) 
D. J. L. Oliva. Med. Espah., April 1944, XI, 441-50. 

Physiology 

19. " Steroids. VI. The structure of pregnanediol glucuronide from human 
pregnanc}' urine.” R. D. H. Heard, M. M. Hol&nan and G. E. Mack. Journ. 
Bi<A. Chem., October 1944, CLV, 607-14. 

20. "Weight changes and water balance in normal and toxic pregnancy.” 
L. C. Chesley. Amer. Journ. Obstet. and Gynecol., October 1944, XLWII, 

5 ^ 5 — 93 - 

21. " Serum protein, blood urea and uric acid in pregnant Bantu women.” 
P. W. Flemming and H. D. Barnes. S. A/r. Journ. Med. Sci., 1944, IX, 51—8. 
(Brit. Chem. Physiol. Abstr., A III, November 1944, 71S.) 

22. " Influence of epinephrine upon the human gramd uteras.” R. A. Wood- 
bury and B. E. Abreu. .^mer. Journ. Obstet. and Gynecol., November 1944, 
XLITII, 706-S. 

Diagnosis 

23. " Rapid tests for pregnancy.” Editorial remew. Journ. Clin. Endoc- 
rinology, August 1944, D'", 410-1. 

24. "Pregnancy tests.” Annotation. Lancet, Januai}' 6th, 1945, I, 23. 

25. " Importancia de la reaccion de Friedman-Clauberg en obstetricia y 
ginecologia. Tecnica modificada y sus aplicaciones en la clmica primda.” 
(Importance of the Friedman-Clauberg test in obstetrics and g}'naecolog}'. 
Technical modification and its application in private practice.) J. U. Goitia. 
Med. Espah., March 1944, XI, 339-42. 

c 
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26. ‘‘ Note on Friedman pregnancy test using blood serum." N. Evans and 
A. A. Krajian. Amer. Journ. Clin. Path., September 1944, XIV, Tech. Sect., 
97 - 8 . 

27. " The African frog test for pregnancy.” H. A. Shapiro and H. Zwaren- 
stein. Journ. Clin. Endocriml., August 1944, IV, 412. 

28. ‘‘The use of the South African frog pregnancy test” (letter). H. A. 
Shapiro and H. Zwarenstein. Amer. Journ. Obstet and Gynecol., November 
1944, XLVIII, 740. 

29. ‘‘ Si.v-hour pregnancy test.” Annotation. Brit. Med. Journ., December 

30th, 1944, II. 860. . ' 

Antenatal examination 

30. " An antepartum study of fetal polarity and rotation.” A. I. Weisman. 
Amer. Journ. Ohstet., October 1944, XLVIII, 550-2. 

31. " Fetal electrocardiography and stethography.” S. S. Paley andS. Krell. 
Amer. Journ. Obstet. and Gynecol., October 1944, XLVIII, 489-96. 

32. " Anencephaly with antenatal roentgen diagnosis in three cases.” W. C. 
Winn, H. H. Ware, jun. and F. B. Mandeville. Virginia Med. Monthly, March 
1944, LXXI, 145-8. {Radiology, October 1944, XLIII, 418.) 

Nutrition 

33. "Nutrition and diet in war time.” L. S. P. Davidson. Edinb. Med. 
Journ., October 1944, LI, 430-8. 

34. " Nutrition during pregnancy: a review.” B. S. Burke. Journ. Amer. 
Dietet. Assoc., December 1944, XX, 735-41. 

35. " Gro\vth, reproduction and lactation in mice on highly purified diets, 
and the effect of folic acid concentrates on lactation.” L. R. Cerecedo and L. J. 
Vinson. Arch. Biochem., October 1944, V, 157-64. 

See also Ref. 126, 133, 

Abnormal 

Toxaemias 

36. " Modern views on toxaemia of pregnancy.” J. E. Stace)^. Practitioner, 
January 1945, CLIV, 11-19. 

37. " Classification of the toxaemias of pregnancy” (letter). W. J. Dieck- 
mann. Amer. Journ. Obstet. and Gynecol., November 1944, XLVIII, 740. 

38. "The significance of signs and symptoms in toxaemia of pregnancy.” 
(Honeyman Gillespie Lecture, 1944.) F. J. Browne. Edinb. Med. Journ., 
November /December 1944, LI, 449-59. 

39. " Placental infarction as a diagnostic criterion of maternal toxaemia.” 
J. H. Hill and W. K. Trimble. Amer. Journ. Obstet. and Gynecol., November 
1944, XLVIII, 624-g. 

40. "Pronostico de la eclampsia.” (Prognosis in eclampsia.) 0 . D. Del 
Castillo. Toko-Ginec. Pract. (Madrid), October 1944, III, 409-22. 

41. " El porvenir renal de las eclampticas.” (Renal function in eclampsia.) 
A. C. Kunz and J. C. Raffo. Obstet. y Ginec. Latin-Amer., September 1944. 
II. 683-9. 

42. " El tratamiento base de la hiperemesis gravfdica.” (Principles of the 
treatment of h3'peremesis gravidarum.) J. H. Arrieta-Yudice. Obstet. y GineC. 
Latin-Amer., April 1944, II, 277-88. 

See also Ref. 20. 
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Placenta praevia, accidental haemorrhage 

43. " Edward Rigbj^: achapterinthehistory of antepartum haemorrhage.” 
J. H. Young. Joum. Obstet. and Gynaecol. Brit. Emp., December 1944, LI, 

565-8- 

44. “ Diagnosis and treatment of haemorrhage in late pregnancy.” A. C. 
Bell. Practitioner, Januarjf 1945, CLIV, 20-5. 

45. "A case of rupture of tlie marginal sinus of the placenta.” W. H. 
Carlisle. Joum. Obstet. and Gynaecol. Brit. Emp., December 1944, LI, 541—2. 

46. ” Report on 130 consecutive cases of placenta praevia vathout maternal 
death.” J. Jlorgan. Joum. Obstet. and Gynaecol. Brit. Emp., December 1944, 

LI, 509-11- 

47. ” Treatment of placenta praevia with special reference to the use of 
Willett’s forceps.” G. King and D. Chun. Brit. Med. Joum.. January 6th, 1945, 
I, 9-12. 

Abortion 

48. " Instrumental rupture of a five months’ pregnant uterus.” P. D. Badia. 
Amer. Joum. Surg., October 1944, LXAT, 97-102. 

49. " Septicaemia (following abortion) due to Bact. necrophoritm and an 
anaerobic streptococcus.” H. P. Jones. Lancet, December 23rd, 1944, II, 824. 

Association with disturbances of other tnaternal systems 

50. ” Pregnancy after pulmonary lobectomy.” A. G. Br3'ce and E. M. MUls. 
Lancet, December i6th, 1944, II, 786. 

51. "Pregnane}' after bilateral ureteral' transplantation : report of a case 
after bilateral uretero-cutaneous transplantation.” L. Herman and L. B. Greene. 
Joum. Urol., October 1944, LII, 300-4. 

52. " An unusual case of allergic (angioneurotic) edema and oliguria 
associated with pregnancy.” A. D. Seley. Amer. Journ. Obstet. and Gynecol., 
November 1944, XLVIII, 720-1. 

53. " The effect of pregnancy on renal function in women with pre-existing 
^sential hj'pertension and wth chronic diffuse glomerulonephritis.” I. Wellen, 
C. A. Welsh and H. C. Ta3'lor. Journ. Clin. Invest., September 1944, XXIII, 
742-9. 

54. " Orthostatic albumiauria developing late in pregnancy.” H. J. Simon. 
Amer. Journ. Obstet. and Gynecol., November 1944, XLVIII, 717—9. 

55. " Choledochus cyst complicating pregnancy and the puerperium.” J. T. 
Chesterman. Joum. Obstet. and Gynaecol. Brit. Emp., December 1944, LI, 
512-S. 

56. " Appendicitis in its relation to pregnancy.” B. Johnson. Med. Journ. 
Austr., October 7th, 1944, II, 379-83. 

57. " Heart disease and pregnancy.” L. G. Sabathie. An. Catedra Clin. 
Ginec., 1943, II, 289-97. (Amer. Joum. Obstet. and Gynecol., November 1944, 
XL^HII, 744.) 

58. “The heart in pregnancy-prognostic aspects.” W. A. Sodeman and 
E. L. King. Southern Med. Joum., 1944, XXX^'TI, 235. (Amer. Joum. Obstet. 
and Gynecol., November 1944, XLVIII, 744.) 

59. "Anemia in pregnancy.” E. G. Evans. Illinois Med. Journ., 1943, 
LXXXR^, 317—20. (Amer. Journ. Obstet. and Gynecol., November r944, 
XLVIII, 744.) 
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6 0. “ Tratamiento de la anemia gravidica.” (Treatment of anaemia of preg- 
nancy.) F. P. Acosta. Rev. Med.-quir.'Oriente. 1944, V, 8-20. {Nutr. Absir. 
Rev., October 1944, XIV, 398.) 

61. “Thrombocytopenic purpura in pregnancy. Review .of the literature 
with a report of three cases.” W. F. Finn.. Amer. Journ. Obstet. and Gynecol., 
October 1944, XLVIII, 497-509. 

62. “ Report on the clinical use of bpne meal ” (for the prevention of dental 
neuralgia and muscular pains rtnd cramps in the legs of pregnant women). E. M. 
Martin. Canad. Med. Assoc. Journ., June 1944, L, 562-3. 

63. " Hyperthyroidism and pregnancy.” I. Kibel, Amer. Journ. -Obstet. 
and Gynecol., October 1944, XLVIII, 553-6. 

Association with infections 

64. " Prevention of congenital syphilis. I.” N. I. Wattie. Brit. Journ. 
Ven. Dis., June 1944, XX, 61-5. {Bull. Hygiene, November 1944, XIX, 842.) . 

65. " Prevention of congenital syphilis. II.” D. Nabarro. Brit. Journ. Ven. 
Dis., June 1944, XX, 65-9. {Bull. Hygiene, November 1944, XIX, 842.) 

66. ' "Resultado en los hijos del tratamiento antisifilitico intenso durante el 
embarazo.” (Intensive antisyphilitic treatment 'during pregnancy and its effect 
on the child.) J, J. Murtagh. Obstet. y Ginec. Latin-Amer., August 1944, IT 
614-26. 

67. “Tratamiento da sifilis na gravidez.” (Treatment of syphilis in preg- 
nancy.) M. Q. de Barros. Obstet. y Ginec. Latin-Amer., September 1944, II, 

717-45- 

68. “Lymphogranuloma venereum in pregnancy.” W. F. Finn. Amer. 
Journ. Obstet. and Gynecol., November 1944, XLVIII, 696-701. 

69. “ The use of the sulfonamides in pyelonephritis in pregnancy.” E. G. 
Crabtree. Journ. Amer. Med. Assoc., November 25th, 1944, CXXVI, 810-14. 

70. “ Anterior poliomyelitis in pregnancy.” M. Blair and C. E. Robertson. 
Canad. Med. Assoc. Journ., December 1944, LI, 552-3. 

See also Ref. 133, 134, 136, 151, 198, 199. 

Association with disturbances of the reproductive system 

71; “ Pregnancy near term \vith prolapse of uterus.” W. B. Patterson. 
Amer. Journ. Obstet. and Gynecol., November 1944, XLVIII, 

72. “ Las formas clinicas incompletas de la rotura total del utero.” (Clinical 
diagnosis of rotation of the uterus.) R. G. Pastor. Med. Espah., May 1944, II. 
561-8. 

73. "A case of acute hydramnios successfully treated by abdominal para- 
centesis.” J. P. Erskine. Journ. Obstet. and Gynaecol. Brit. Emp., December 
1944, LI, 549-51- 

74. " The treatment of carcinoma of the cervix during pregnancy.” H. W. 
Jones and W. Neill. Amer. Journ. Obstet. and Gynecol., October 1944, XLVIII, 
447-63. 


Ectopic pregnancy 

75. " Coexistent ectopic and uterine pregnancy.” H. E. Lawrence andD. E. 
Eisemore. Amer. Journ. Obstet. and Gynecol., November 1944, XLVIII, 
709-13- 
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76. “ Pregnane}^ near term in a uterine horn and tubal gestation near term u-ith 
dead fetus.” J. Infantozzi et al. Obstet. y Ginec. Latin-Amer., 1943, 1 , 525—50. 
{Amcr. Joum. Ohstet. and Gynecol., November 1944, XL VIII, 743.) 

. 77, "Embarazo tubarico cruzado.” (Crossed tubal pregnancy.) C. C. 
Laforet. Med. Espaii., March 1944, II, 331— 4. 

78. “Ovarian pregnancy.” I. Smiley and J. I. Kushner. Amer. Journ. 
Ohstet. and Gytiecol., October 1944, XLVIII, 543-6. 

79. “Embarazo abdominal secundario.” (Secondary abdominal pregnancy.) 
V. M. Baziil. Obstet. y Ginec. Latin-Amer., April 1944, II, 289-301. 

80. “ Abdominal pregnane}'. Survey of the literature and report of an 
rmusual case.” A. R. Gardner and G. Middlebrook. Amer. Journ. Snrg., 
November 1944, LXVI, 161-7. 

81. “ Supracervical pregnancy foUowang supravaginal hysterectomy.” M. 
Stanley-Brown and F. E. Shields. Amer. Journ. Obstet. and Gynecol., 
November 1944, XLVIII, 714-6. 


LABOUR 

Normal 

82. “ Diagnostico visual de la penetracion y rotacion del ovoide fetal inferior 
en la pelvis.” (Visualization of descent and rotation of the presenting part 
through the pelvis.) J. M. M. Porcar. Toko-Ginec. Pract. (Madrid), October 
1944, III, 423-5. 

83. “The conduct of the third stage of labor.” C. T. O’Connor. Amer. 
Journ. Obstet. and Gynecol., November 1944, XLVIII, 683-9. 

84. “ Use of methergine (s5mthetic ergonordne) in the third stage of labor: 
preliminaiy report.” P. C. Roberts. West. Journ. Surg., September 1944, LII, 
380. {Journ. Amer. Med. Assoc., November nth, 1944, CXX\U, 731.) 

Abnormal 

85. “ Medicinal induction of labour and induction in post-maturity.” W. I. 
Hayes. Med. Journ. Austr., October 21st, 1944, II, 421—5. 

86. “ The methods of surgical induction of labour.” A. M. Hill. Med. Journ. 
Austr., October 21st, 1944, II, 425-8. 

87. “Comparison beRveen surgical induction of labour by means of the 
rectal tube and surgical induction of labom: by artificial rupture of the mem- 
branes: statistical sur\'ey.” M. A. Mackie. Med. Joxtrn. Austr., October 21st, 
1944, II, 428-9. 

88. “ Discussion of papers on the induction of labour by Hayes, Hill and 
Mackie.” Med. Journ. Austr., October 21st, 1944, II, 440. 

89. “ Difficult labour.” H. R. MacLennan. Practitioner, January 1945, 
CLIV, 6-10. 

90. “ The application of the Braxton Hicks version in modem obstetrics.” 
D. E. Reid and M. E. Aaberg. Amer. Journ. Obstet. and Gynecol., November 
1944, XLVIII, 630-41. 

91. “True knots of the umbilical cord.” J. P. Heimessy. Amer. Journ. 
Obstet. and Gynecol., October 1944, XLVIII, 52S— 36. 

92. “An unusual case of obstructed labour due to the umbilical cord.” 
J. P. Maxwell. Joum. Obstet. and Gynaecol. Brit. Emp., December 1944, 
El, 543- 
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93- “Manual dilatation of the cervix under caudal anesthesia” (letters), 
Amer. Journ. Obstet. and Gynecol., October 1944, XLVIII, J. P. Greenhil], 
594; S. S. Rosenfeld, 595-6. 

94- “ Placenta acreta." J, Medina and J. Gallucci. Obstet. y Ginec. Latin- 
Amer., April, 1944, II, 247-64. 

95. “ Reduction of an inverted uterus following intravaginal packing.” J. 
Clahr and F. A. Wurzbach. Atner. Journ. Obstet. and Gynecol., November 
1944. XLVIII, 729-32. 

96. “Separation of the symphysis pubis during delivery by the forceps.” 
D. W. James. Journ, Obstet. and Gynaecol. Brit. Emp,, December 1944, LI, 
537 - 40 - 

97. "Incidence of perineal tears” (letter). R. P. Gammie. Brit. Med. 
Journ., December 30th, 1944, II, 866-7, 

Anaesthetics, Analgesics 

98. “Problems in obstetrics. Anaesthetics and analgesics in labour.” M. 
Reddington. Clin. Journ., January / February 1945, LI^IV, 15-7. 

99. “Anestesia epidural sagrada continua durante trabalho de parto." 
(Continuous epidurai anaesthesia during labour.) A. de Castro Caldas. Amatus 
Lusitanus, July 1944, III, 409-27, 

TOO. “Anestesia peridural lombar durante o parto.” (Peridural lumbar 
anaesthesia in labour.) F. Almeida and J. F. Rego. Amatus Lusitanus, July 
1944, III, 458-70- 

101. " Comparative analysis of drugs in continuous caudal analgesia.” G. S. 

McClellan and E, L. Williams. Amer. Journ. Obstet. and Gynecol., November 
1944, XLVIII, 617-21. ' 

102. "Demerol (pethidine) in surgery and obstetrics.” C. G. Hori and S. 
Gold. Canad. Med. Assoc. Journ., December 1944, LI, 509-16. 

103. “ Continuous caudal analgesia in obstetrics.” I. M. Buch, L. Newton 
and A. C. Posner. Amer. Journ. Surg., October 1944, LXVI, 68-79. 

See also Ref. 93. 

Multiple Births 

104. “ Twin pregnancies with one rivin blighted. Report of two cases with 
comparative study of cases in the literature.” J. E, Kindred. Amer. Journ. 
Obstet. and Gynecol., November 1944, XLVIII, 642-82. 

105. “The Lashley quadruplets.” J. W. Bruce and E. P. Scott. Journ. 
Pediatr., November 1944, XXV, 447-53. 

PUERPERIUM 

General 

106. “ Accelerated postpartum involution of the uterus with vitamin B com- 
plex therapy.” L. H, Biskind and M. B. Biskind. West. Journ. Surg., 1944, 
LII, 266. {Int. Abstr. Surg., December 1944, LXXIX, 467.) 

107. “ ' Getting the patients out of bed early in the puexperium ’ ” (letter). 
A. Daley. Journ. Atner. Med. Assoc., October 28th, 1944, CXXVI, 588. 

108. " Prophylactic use of pneumoperitoneum in the puerperium of tuber-- 
culous patients.” P. Dingle. Journ. Obstet. and Gynaecol. Brit. Emp., 
December 1944, LI, 499-508. 

109. " Incidence of puerperal infection among 1,000 deliveries.” J. M. da S. 
Pereira. An. Brasil. Ginec., 1942, VII, 271-83. (Amer. Journ. Obstet. and 
Gynecol., November 1944, XLVIII, 745.) 
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110. " Disinfection of the vulva as prophylaxis against puerperal infection.” 
H. Duek. An. Brasil. Giriec., 1943, VIII, 268-77. {Amer. Journ. Obstet. and 
Gynecol., November 1944, XLVIII, 745.) 

See also Ref. 49. 

Lactation > 

111. " Dificultades de la lactacia natural por parte de la madre.” (Difficulties 
in lactation.) A. C. Nunez. Med Espan., July 1944, XII, 73-84. 

112. “ Composicidn qufmica de la leche humana. Causas que influyen sobre 
su valor alimentario.” (Factors affecting the chemical composition of human 
milk.) P. Escudero and E. Pierangeli. Inst. Nac. Nutr.. Buenos Aires, Recop. 
Trab. Cient., 1940-1, V, 148-79. (Nutr. Absir. Rev., October 1944, XIV, 242.) 

113. " Variaciones de la composicidn quimica de la leche humana y su 
aplicacidn en puericultura.” (Variations in the chemical composition of human 
milk and its use in infant feeding.) P. Escudero and E. Pierangeli. hist. Nac. 
Nutr., Buenos Aires, Recop. Trab. Cient., 1940— i, V, 18-91. {Nutr. Abstr. Rev., 
October 1944, XIV, 242.) 

114. “ Composicidn quimica del calostro.” (Chemical composition of colos- 
trum.) A. 0 . C^tellanos and O. P. Lizarralde. Rev. Asoc. Argent. Dietologia, 
1943, I, 199-202. {Nutr. Abstr. Rev., October 1944, XIV, 243.) 

115. " Estudio comparative de los calostros humano j' vacuno.” (Compara- 
tive stud}^ of human and cow colostrum.) P. Escudero and J. E. Sola. Rev. 
Asoc. Argent. Dietologia, 1943, I, 203-9. {Ntdr. Abstr. Rev., October 1944. 

XIV, 243.) 

116. "Studies on the mammary tumors of dogs. I. Lactation and the 
influence of ovariectom}' and suprarenalectom}' thereon.” C. Huggins and P. V. 
iloulder. Journ. Exp. Afcrf.,. November 1944, LXXX, 441-54. 

See also Ref. 35, 170. 


THE INFANT 

General 

1 17. "Un problema social de America Latina: el hi jo ilegftimo.” (The 
illegitimate child — a social problem of Latin America.) M. R. de Ginocchio. 
Obstet. y Ginec. Latin-Amer., August 1944, II, 641-5. 

118. " A study of the development of Indian infants in a community in 
■Calcutta.” L. Ghosh, M. Sen and C. C. Sekar. Indian Journ. Pediatr., 1944, 
II, 1-19. {Ntdr. Abstr. Rev., October 1944, XIV, 347.) 

119. "Die Gewdchtsentw'icklimg tiirkischer Kinder im ersten Lebensjahr.” 
(The weight increase of Turkish children during the first 5'ear of life.) F. Eppen- 
stein. Schweiz, med. Wschr., 1944, LXXIV, 39-43. {Nutr. Abstr. Rev., 
October 1944, XW, 346.) 

120. " Roentgenographic appearance of the esophagus in normal infants.” 
H. Bakvdn, E. Galenson and B. LeVine. Anier. Journ. Dis. Childr., October 
1944, LXVIII, 243-7. 

121. "Observations on the mine of the new-born infant.” J. Thomson. 
Arch. Dis. Childh., December 1944, XIX, 169-77. 

122. " The bone marrow as an alternate route for transfusion in pediatrics.” 
H. A. Reisman and I. A. Tainsl^L Amer. Journ. Dis. Childr., October 1944, 
LX\TII, 253-6. 
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123. “Gastric drip infusion to combat dehydration in infants." F. M. B. 
Alien and W. H. Rutherford. Brit. Med. Journ., January 13th, 1945, I, 46. 

124. “ Hematosalpinx in a female infant." W. C. Montgomery. Amer. 
Journ. Surg., December 1944, LXVI, 407-8. 

125. “Urinary retention in an infant (of six months) caused by malignant 
growth." P. H. Merlin. Brit. Med. Journ., January 13th, 1945, 1 , 46. 

Congenital Defects 

126. “Dietary causes of congenital abnormalities.” Bordens Review of 

Nutritional Research, November 1944, Avter. Journ. Digest. Dis., December 
1944, XI, xii-xx. I 

127. “Double monster." G. J. Himonides. Journ. Obstet. and Gynaecol. 
Brit. Emp., December 1944, LI, 544-5. 

128. “ Recurrent anencephaly. A case report with a note on the aetiolog}' 
of anencephaly and allied malformations." H. G. Dunn and J. G. Salter. Journ. 
Obstet. and Gynaecol. Brit. Emp., December 1944, LI, 529-36. 

129. “ Calcification in cephalhematomata of the newborn infant." J. E. 
Morgan. Amer. Journ. Obstet. and Gynecol., November 1944, XL VIII, 702-5. 

130. "Bilateral congenital fusion of carpal capitate and hamate." E. H. 
White. Amer. Journ. Roentgenol., October 1944, LII, 406-7. 

131 . “ Relationship of German measles during pregnancy to congenital ocular 
defects.” H. J. Forrest. Med. Annals. District of Columbia, Washington, 
August 1944, XIII, 285. {Journ. Amer. Med, Assoc., November 4th, 1944, 
CXXVI, 662). 

132. “ Rubella earty in pregnancy causing congenital malformations of the 
eyes and heart." C. A. Erickson. Journ. Pediatr., October 1944, XXV, 281-3. 

133. " Congenital malformations of the eyes induced in rats by maternal 
vitamin A deficiency." J. Warkany and W. Schraffenberger. Proc. Soc. Exp. 
Biol, and Med., October 1944, LVII, 49-52. 

134. “ Congenital dental defects in infants subsequent to maternal rubella 
during pregnancy.” M. W. Evans. Med. Journ. Austr., September 2nd, 1944, 
II, 225-8. 

135. “ Congenital gastro-enteric cysts of the mediastinum.” H. G. Olken. 
Amer. Journ. Path., September 1944, XX, 997—1009. 

136. “ Congenital atresia of the esophagus : with tracheo-esophageal fistula.” 
R. A. Daniel. Ann. Surgery, November 1944, CXX, 764-71. 

137. " Atresia of oesophagus and imperforate anus communicating with the 
bladder.” E. Friedmann. Journ. Obstet. and Gynaecol. Brit. Emp., December 
1944, LI, 546-8. 

138. “ Congenital anomalies of the lower part of the rectum.” M. J. Lee. 
Amer. Journ. Dis. Childr., September 1944, IXVIII, 182-9. 

139. " A case of exomphalos complicated by acute intestinal obstruction.” 
T. B. L. Bryan. Brit. Med. Journ., December 23rd, 1944, II, 818-9. 

140. "Pathogenesis of congenital abnormalities of intra- and extra-hepatic 
bile ducts." S. E. Moolten. New York State Journ. Med,, 1943, XLIII, 727—38. 
{Brit. Chem. Physiol. Abstr., A III, November 1944, 710.) 

141. " Bilateral metanephric agenesis rvith other anomah'es.” G. D. Stokes. 
Arch. Path., October 1944, XXXVIII, 220-1. 
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142. ‘‘ Phlebostasis and phlebothrombosis of the brain in the newborn and 
in early childhood.” O. Marburg and L. Casamajor. Arch. Neurol. Psychiatr., 
September 1944, LII, 170-88. 

143. ” Abnormal origin of the left coronai3' arteiy' with extensive cardiac 
changes in a female child thirteen months old.” F. Proescher and F. W. Bau- 
mann. Journ. Pediatr., October 1944, XXV, 344-50. 

144 - “ Congenitallj- insufficient tricuspid valve accompanied b}- an anoma- 
lous septum in the right atrium.” I. N. Dubin and W. H. Hollinshead. .Arch. 
Path., October 1944, XXXVIII, 225^. 

145- “A rare congenital abnormality of the pulmonaty veins and heart.” 
P. M. Graham. Med. Jouni. .Austr., November iSth, 1944, II, 545-6. 

146. “Congenital hereditary' lymphedema (Milroy's disease).” K. Glaser. 
Journ. Pediatr., October 1944, XXV, 337-43. 

'147. "Congenital laryngeal -stridor (inspiratory' lary'ngeal collapse): a new 
theory' as to its underh'ing cause and the desirability of a change in terminology'. ’ ’ 
L. Schwartz. Arch. Otolaryng., 1944, XXXIX, 403. {Int. .Absir. Surg., 
November 1944, LXXIX, 357.) 

14S. "Congenital lung cy'st complicated by' py'opneumothorax.” M. J. 
Carson and A. Webb. Journ. Pediatr., Novem\)er 1944, XXV, 443-6. 

149. " Zur Frage der kongenital Tuberkulose.” (Congenital tuberculosis.) 
R. Bueler. Monatsschr. f. Gehurtsh., 1943, XV, 329-45. (Biol. .Absir., 
December 1944, XVIII, 2342.) 

Sec also Ref. 32, 66. 


Infections 

150. " Penicillin in the treatment of ophthalmia neonatorum.” J. J. Sievers, 
L. W. Knott and H. M. Soloway. Journ. Amer. Med. .Assoc., July 8th, 1944, 
CXXI\ 690-2. 

151. "Local penicillin therapy in ophthalmia neonatorum.” A. Sorsby' and 
E. Hoffa. Brit. Med. Journ., January' 27th, 1945, I, 114-5. 

152. " Beitrage zur Kasuistik dy'speptischer und gastro-intestinaler Stdrun- 
gen.” (Treatment of digestive and gastro-intestinal disturbances.) L. Conti. 
Schiceiz. med. Wschr., 1944, LXXIV, 152-5. (Nuir. .Absir. Rev., October 1944, 
XIV, 395.) 

153. " Clinical obser\-ations in the treatment of epidemic diarrhea of the 
newborn.” N. A. .Anderson and W. E. Nelson. Journ. Pediatr., October 1944, 
XXV, 319-27. 

154. "Observations on the possible pathogenicity of paracolon bacilli as 
incitants of diarrheal diseases in infants and children.” E. R. Neter and P. 
Clark. Amer. Journ. Digest. Dis., November 1944, XI, 356-60. 

155. "Diarrhoea and vomiting of infants” (letter). R. L. Worrall. Brit. 
Med. Journ., December 30th, 1944. D. 865. 

156. " Gastro-enteritis and mastoiditis ” (letter). F. Cavanagh. Brit. Med. 
Journ., December 2nd, 1944, II, 736. 

157. " Patent mastoiditis in infancy ” (letter). W. Hall. Brit. Med. Journ., 
December 9th, .1944, II, 771. 

15S. " A revaluation of the pneumonias of infancy.” J. M. Adams. Journ. 
Pediatr., November 1944, XXV, ytxy-Sy. 

H 



210 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 

159. '' Hemotytic staph3'lococcus pneumonia in early infancy. Response to 
penicillin therapy.” A. McBryde. Amer. Jotirn. Dis. Childr., October 1944, 
LXVIII, 27X-2. 

160. "Affections of the upper respiratoty tract in infants.” C. Chisholm. 
Practitioner, December 1944, CLIII, 354-60. 

161. " The fate of vety young children with tuberculosis.” G. F. ;\Iitchell 
and H. S. Willis, Amer. Rev. Tuberc., October 1944, L, 316-29. 

162. " E.vanthem subitum (Roseola infantum); rerdew of the literature and 
report of 80 cases.” T. Yoshina. Hatvaxi Med. Jouni., 1942, I, 235-9. {Bull. 
Hyg., December 1944, XIX, 939.) 

See aho Ref. 149. 

Bi-ooi) 

163. " Chromatographic investigation of the / 3 -carotene content of serum of 
the newborn infant.” H. Hoch. Biochem. Jottrn., 1944, XXXVIII, 304-8. 

164. ” Reserves, absorption and plasma !e\’els of vitamin A in premature 
infants.” T. H. Henley, M. Dann and W. R. C. Golden. Amer. Joiirn. DJs. 
Childr., October 1944, LXVIII,. 257-64. 

165. " Die Behandlung der Anamie von Sauglingen und Kleinkindem mit 
Kleintabletten von Ferro-Redo.von.” (Treatment of anaemia in infants and 
j'oung children with small tablets of ferro-redoxon.) A. Hottinger. Schioeiz. med. 
Wschr., 1944, LXXIV, 146-8. {Rutr. Abstr. Rev., October 1944, XIV, 400.) 

166. "Goat’s milk anemia.” E. M. Perkins. Journ. Pediair., November 
1944, XXV, 439-42. 

167. " Percutaneous administration of vitamin K as proj>hyla.xis for haemor- 
rhage of the newborn ” (letter). A. B. Corkill and P. Fanti. Med. Jonrn. Ausir., 
November rSth, 1944. II, 554. 

168. " Observations on the Rh factor in its relation to hemolj'tic anemia of 
the newborn infant.” H. Lubinski, B. Benjamin and G. J. Stream .-hner. Jonrn. 
Obstet. md Gynecol., October 1944. XLVIIl, 464-74. 

169. " The significance of the Rh factor in medicine and obstetrics.” D. F. 
Cappell, Glasgow Med. Jonrn., November 1944, CXLII, 125-55. 

170. " Further observations on the Rh agglutinogen ; studies on an anti-Rh 
serum of unusual specificity and the occurrence of the same agglutinin in breast 
milk.” R. T. Fisk and A. G. Foord. Amer. Jonrn. Clin. Patti., August 1944. 
XIV, 431-6. 

171. "Etiology? and pathogenesis of erythroblastosis of newborn infants.” 
M. Pereira de Mesquita and V. R. Leite Ribeiro. Hospital, Rio de Janeiro, July 
1944, XXVI, 85. (Journ. .diner. Med. Assoc., December 2nd, 1944, CXXVI, 
924.) 

172. " Eritroblastosis fetal.” IL R. Orellana. Obstet. y Ginec. Laiin-Amer., 
.September 1944, iP 706-16. 

173. " Erjdhroblastosis due to ABO incompatibility.” G. A. Kelsall. Med. 
Jotirn. Austr., September and, 1944, II, 236-8. 

174. " Cirrosis infantil, aguda, familiar.” (Acute familial infantile cirrhosis 
(believed to be a form of Rh-iso-immunizafion).) J. Rof Carballo, M. Morales 
Pleguezuelo and F. Clavel. Rev. Clin. Espan., 1944, XII, 301-8. {Nntr. .dbsir. 
Rev.. October 1944, XIV, 393.) 
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175. " Role of liemoagglutinins anfi-A and anti-B in pathogenesis of jaundice 
of the newborn (Ictenis neonatorum precox).” I. Halbrecht. Amer. fount. Dis. 
Childr., October I944, LXVIII, 24S-9. 

176. ” The ph3-sician, blood transfusion, the Rh factor and erythroblastosis 
fetalis.” R. J. Fieri and R. C. Schwartz. Stirg., GyuecoL and Obstet., November 
1944. LXXIX, 490-6. 

Nutrition 

177. ” Control de adulteracion }• cstado higienico de leches de madres quo 
sc expenden en la ciudad de Buenos Aires.” (Control of adulteration and h3-giene 
of human milk distributed in the cit3' of Buenos Aires.) G. Waisman and A. M. 
do Soriano. Rec. Asoc. Areent. Dietologia, 1942, 1, 210-rs. (Nutr. Absir. Rev., 
October 1944, XIV, 391.) 

17S. ” Discussion on nutrition of the premature infant in the first month of 
life.” H. M. M. Xackav et a!. Proc. Roy. Soc. Med.^ December 1944, XLVIII, 
51-8. 

1 

179- ” Intravenous feeding ol a complete diet in a child.” F. W. Helfrick 
and N. M. Abelson. Journ. Pediatr., November 1044, XXV, 400— 3. 

180. "A completel3'- supplemented evaporated milk and its use as a food 
for infants.” E. V. McCollum and W. Grubb. .Inter. Journ. Dis. Childr., 
October 1944^ LXVIII, 231-5. 

181. " Ueber die Verwendung der Kartoffel in Sauglings-und Kindersalter.” 
(The use of the potato in infancy and childhood.) W.Ba3'er. Dtsch. med. Wschr., 

1943, LXIX, 833-5. (Xn/r. Absir. Rev., October 1944. XIV, 358.) 

'182. ” Drei Jahre Milchbestralilung zur Rachitisbekampfung im Frankfurt 
a.M.” (Three years of milk irradiation in the campaign against rickets in Frank- 
furt on Main.) K. Scheer. TFsc/ir., 1944, XCI, 44-6. (A'tiir. .dbsir. 

Rev., October 1944, XIV, 385.) 

183. "The incidence of rickets in entrants to war-time nurseries.” D. 
Krestin. J/ed. Officer, 1944, LXXII, 29-30. [Kutr. .-ibstr. Rev., October 1944, 
XIV, 384.) 

154. " The prophyla.xis of rickets (in infants) by single massi\’e doses of 
vitamin D.” D. Krestin. Brit. Med. Journ., January' 20th, 1945, 1, 78—80. 

155. ” Ein einfaches und sicheres Verfahren zur Behandlung akuter Emah- 
rungsstor ungen im Sauglings-und Kleinkindesalter.” (A simple and safe 
method of treatmg nutritional disturbances in infants and y'oung children.) T. 
Brehme. Miinch. med. Wschr., 1943, XCI, 356-7. [Xutr. Absir. Rev., October 

1944, XIV, 395.) 

186. " Distrofias fariuaceas.” ^Dystrophies due to cereal diets.) B. Soria. 
Rev. Pediatr. Cordoba, 1943, V, 81-6. {Nutr. .Absir. Rev., October 1944, 
-XIV, 357-) 


Welfare, 'Clinics 

157. “ The care of the premature baby, with special reference to the baby 
born in its own home.” V. ;M. Crosse. Practitioner, January- 1945, CLIV, 26-32. 

158. "The Children’s Bureau, EMICand postwar planning for child health.” 
^I. il. Eliot. Journ. Pediatr.. October I944t XXV, 351—67. 

159. " Flan de defense social del niiio en Santiago de Cuba.” (Plan for the 

protection of infants in Santiago de Cuba.) E. C. Fonseca. Rev. Med.-quir. 
Oriente, 1044, 26-34. {Xutr. Ahstr. Rev., October 1944, XIV, 363.) 
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Mortality 

190. “ Obstetrical responsibility in the prevention of foetal and neonatal 
deaths.” J. Sturrock. Edinb. Med. Journ., October 1944, LI, 417-29. 

191. “The differential infant death rate.” R. M. Titmuss. Puhl. Heaith, 
1944, LVII, 78-9. {Nutr. Ahstr. Rev., October 1944,' XIV, 363.) 

192. ” Wortalidad infantil en Chile. II. Poblacion standard para calculo de 
tasas corregidas de mortalidad infantil.” (Infant mortality in Chile. II. Standard 
population for calculating the corrected infant mortality.) 0. Cabello. Rcv.Chil. 
Hyg. Med. Prev., 1943, VI, 23-35. {Nutr. Abstr. Rev., October 1944, XIV, 363.) 

193. ” Accidental mechanical suffocation in infants.” H. Abramson. Journ. 
Pediatr., November 1944, XXV, 404-13. 

MATERNAL WELFARE 

194. "The general practitioner and a midwifer}' service.” E. Holland. 
Practitioner, Januarj' 1945, CLIV, 1-5. 

195. " Maternity services in Eire.” A. W. Spain. Irish Journ. Med. Sci., 
January' 1945, 6th ser., i-ii. 

196. " A suggested maternity service for Eire.” J. Quin. Irish Journ. Med. 
Sci., January 1945. 6th ser., 11-23. 

MATERNAL MORTALITY 

197. " Hembrrhage as the most important cause of maternal death in 
Brooklyn, City of New York. An analysis of the puerperal deaths of 1943." 
C, A. Gordon. Avter. Journ. Obsiet. and Gynecol., October 1944, XLVIII, 

557-64- 


OBSTETRIC OPERATIONS 

ig8. " Utilidad de la sulfamida intraperitoneal profilactica en un caso de 
excepcion de cesarea impura.” (Intraperitoneal prophylaxis with sulphonamide 
in an infected Caesarean section.) R. Echevarria. Obstet. y Ginec. Latin-Amer., 
April 1944, II, 301-6. 

199. ‘ ‘ Cesarea extraperitoneal en distocias provocadas por las partes blandas 
de la pelvis y en mujeres infectadas. ’ ’ (Indications for extra-peritoneal Caesarean 
section in certain cases of dystocia of the soft parts and in infected women.) B. J. 
Gastelum. Journ. hit. Coll. Surgeons, September /October 1944, VII, 355-61. 

200. “ Abdominal cesarean section at the Cleveland Maternity Hospital."' 
W. R. Barney, J. S. Fish and E. A. Riemenschneider. Anier. Journ. Obstet. and 
Gynecol., November 1944, XLVIII, 733-7. 

201. " Cesarean section.” (Comment on report by Rosensohn, Kushner and 
Wahrsinger. Amer. Journ. Obstet. and Gynecol., 1944, XLVIII, 274.) F. A. 
Kassebohm and M. J. Schreiber. Amer. Journ. Obstet. and Gynecol., November 
1944. XLVIII, 738-9. 

202. " Episiotom}' ” (letters). Brit. Med. Journ., 1944, II. T. N. A. Jeff- 
coate, December and, 734; E. Coldre}-, W. Hunter, December 2nd, 735: 
A.W.B., December 9th, 772: W. Calvert,. December 23rd, 829; J. D. S. Flew, . 
December 30th, 866; 1945. I. F. N. Re}molds, Januarj' 27th, 12S. 

203. ” Immediate repair of the cer\'ix.” M. Reddington. Brit. Med. Journ., 
January 13th, 1945. I, 60. 
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MISCELLANEOUS 

204. “ The etiology and pathology of some spontaneous ruptures of the uterus 
in pregnancy.” M. L. Perez. Obstet. y Giucc. Latw-Amcr., 1943, I, 509-24. 
{Amcr. Jouni. Obstet. and Gy»cco/., 'November 1944, XLVIII, 743.) 

205. " Vagitus uterinus with prolapse of tiie umbilical cord.” A. M. Mitchell. 
.-f;ncr. Journ. Obstet. and Gynecol., October 1944, XLVIII, 547-9. 

GYNAECOLOGY 

General 

206. ” Obsen'ations on the experimental use of gonadotropic extracts in the 
human female.” M. E. Davis and A. A. Hellbaum. Journ. Clin. Endocrinol., 
August 1944, IV, 400-9. 

207. ” Perlingual absorption of progesterone and anhj'drohj'dro.xy-proges- 
tcrone. II. Clinical evaluation.” R. B. Grecnblatt. Journ. Clin. Endocrinol., 
July 1944, IV, 321-5. 

Disorders of Function 
Menstrual disorders 

20S. ‘ ' Psychodynamic and therapeutic aspects of functional d3 smenorrhea.” 
F. Wengraf. Ainer. Journ. Obstet. and Gynecol., October 1944, XLVTII, 
475— S8. 

209. ‘ ‘ Histopatologia de la amenorrea en la clinica.” (Histopathologj^ of 
amenorrhoea.) L. Agiiero. Toko-Ginec. Pract. (Madrid), April 1944, HI, 
210-22. 

Anomalous uterine haemorrhage 

210. ” The control of induced oestrogen bleeding.” M. S. Margolese. Journ. 
Clin. Endocrinol., August 1944, IV, 394—9. 

211. "The use of diethystilbestrol to control uterine bleeding.” X. J. 
Via.Ta 3 .V.y. ,SouthernMed. Jourji., September 1944, XXXVII, 510. {Journ. Amer. 
Med. Assoc., November iStli, 1944, CXXVI, 796.) 

212. "Uterine bleeding and the roentgenologist.” J. V. Meigs. Neiv Engl. 

Journ. Med., October 19th, 1944, CCXXXI, 549-52. ^ 

Sterility 

213. "Dos nuevos Axitos en el tratamiento quinirgico de la esterilidad.” 
(Two further successes in the surgical treatment of sterility.) A. Jakob. Obstet. 
y Ginec. Latin-Amer., August 1944, H, 632-40. 

214. "Artificial insemination. Report on 80 cases.” 1 . Halbrecht. Journ. 
Obstet. and Gynaecol. Brit. Emp., December 1944, LI, 526-S. 

215. "Artificial insemination.” M. Barton, K. Walker and B. P. Wiesner. 
Brit. Med. Journ., January’ 13th, I945> I- 40 — 3 - 

216. " Artificial insemination ” (letters). Brit. Med. Journ., 1944. II. A. J. 
Brock, E. H. Strange, R. F. Stronge, December 9th, 772; K. Duff, E. J. R. 
Primrose, G. A. Back, L. Ford, December 30th, S6S-9. 1945, I, A. J. Brock, 
L. G. Parsons, Januarx' 20th, 96. 

Abnorm.\lities of the Reproductive Organs 

217. "Abnormalities of the female genitalia.” M. Weintrob. Journ. Int. 
Coll. Surgeons, September /October 1944. VII, 381-96. 
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218. " Sexual infantilism in females. Causes, diagnosis and treatment.” 
L. Wilkins and W. Fleischmann. Jotirn. Clin. Endocrinol., July 1944, IV, 
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It has long been recognized 'that infant 
mortalitj' is greatl}^ influenced by social and 
economic factors. In depressed areas where 
there are slums the mortality is high and 
in prosperous areas it is low. In the same 
city and in any area, the mortahty is low 
in high income groups (Registrar-General’s 
Social Class I and II) and high in low in- 
come groups (Registrar-General’s Social 
Classes III , IV , V) . * The social difference 
increases Ynth the length of exposure to the 
unhealth}^ emflronment. Neonatal mor- 
tality in Class V is 50 per cent above that 
in Class I, but, in the age group 6 to 12 
months, mortality in Class V is more than 
4 times that in Class I. 

It is known that in countries or areas 
where there is a high infant mortality, a 
high stillbirth-rate is also found. For 
example, in 1938 in Holland the stillbirth- 
rate was 25, the neonatal mortality-rate 21, 
and mortality in the period i to 12 months 
15 per 1,000 live births. In England the 
corresponding figures were 38, 27 and 21, 
while in Scotland the3^ were 42, 35 and 31. 
In the period 1939-41, the stillbirth-rate for 
Greater London was 30 per 1,000 total births 
and the infant mortality-rate 44, while 
during the same period the rates for Wales 


were 46 and 66. These figures suggest that 
stillbirths are affected in a general way by 
the same factors as infant mortality. There 
are very few records of analyses of stillbirth- 
rates by social class and the only one avail- 
able for this coimtiy is that of the Registrar- 
General for Scotland for the year 1939/ 
when the stillbirth-rate for Scotland was 
42.2 per 1 ,000 total births . On analysis the 
stfllbirth-rates in the 5 social classes were 
33-7. 37-8, 44-5- 38.0 and 42.3 respectively. 
The excess of the stiUbirth-rate in Class V 
over that in Class I was 31.5 per cent, a 
much smaller social difference than is found 
with infant mortality. 

On the other hand an analj^is of maternal 
deaths b}' social class for the years 1930-32 
in England and Wales showed that the 
maternal mortality'-rate in Classes I and II 
was 4.44 per 1,000 births, an excess over 
the rate in Class V of 14. i per cent. It might 
appear from these anatyses that poor social 
and economic conditions, although the\- 
have an obvious and increasing effect on 
infant mortality after one month of age, 
have less effect on the neonatal mortalih', 
still less on stillbirths and none at all on 
maternal mortality. The Report on a 
National Maternity Seiadce the Ro\'al 
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College of Obstetricians and Gynaecolo- 
gists'^ demonstrates clearly that, in fact, 
poor social conditions have a profound 
effect on maternal mortality. Similarly, 
further analysis of records of stillbirths 
and neonatal deaths suggests that poor 
social conditions have a serious effect on 
these death-rates also and that the rela- 
tively small difference in these rates between 
the different social classes is due to the inter- 
play of factors which operate in opposite 
ways to affect mortalitjc 


of pregnancy and many of this group are 
included in Group i, since they were 
delivered in the same nursing home. 

Stillbirth-Rates . 

Table I shows that the stillbirth-rate in 
Group I, 25.4, is less than in Groups, 30.4. 
When these rates are further analysed, we 
see that in Group i the component of the 
total stillbirth-rate due to death of full-time 
infants is 16.9 and that due to deaths of pre- 
mature infants 8.5. In Group 2 the corres- 


Table I. 


Analysis of Stillbirths and Neonatal Deaths in Three Groups of Cases in 
Aberdeen during the Years ig2S-44. 



Numbe 

r 

Percentage 
of total 

Stillbirths 

t 

stillbirth-rate 

Neonatal 

deaths 

Neonatal 

mortality-rate 

Nursing Home Group: 
Group I. 1,419 cases 

Full-time 

Premature 

1348 

71 

95.00 

5.00 

24 

12 

17.8 

169.0 

)=5.4 

12 

7 

g.l j 
118.6 1 

13'? 

Booked Hospital Cases: 
Group 2, 8,808 cases 

Full-time 

Premature 

7999 

809 

90.82 

g.iS 

132 

136 

16.5 
168. z 

] 30.4 

131 

164 

16.7 1 
2437 j 

[ 34-5 

Specialist Group: 

Group 3, 501 cases 

Full-time 

Premature 

481 

20 

96.01 

3-99 

4 

I 

8.3 

50.0 

1 10. 0 

3 

I 

6.3 1 

52.6 J 

1 8.1 


In order to compare stillbirth and neo- 
natal mortality-rates in different social 
classes, the records of three groups of 
Aberdeen cases have been analysed : Group 
I, a series of 1,419 delivered during the 
years ig38'44 in a nursing home where the 
expenses, apart from the doctor's fees were 
between 15 and 25 guineas, of whom some 
were under the care of specialists but the 
majority were looked after by the family 
doctor; Group 2, a series of 8,808 delivered 
in the Aberdeen Maternity Hospital as 
booked cases during the same 7 years at a 
cost per head of 2 pounds, all under the 
supervision of specialists; and Group 3, a 
series of 501 cases from private specialist 
practice. The last- group was under the 
care of one specialist from the early months 


ponding sub-rates are 15.0 and I 54 - 
means that prematurity is a much more 
important factor in the causation of still- 
birth in Group 2 than in Group i. Although 
in both groups the stillbirth-rates in full' 
time and premature babies separately are 
practically the same, the total stillbirth- 
rate in Group 2 is higher than in Group i 
because the incidence of prematurity m 
Group 2 is almost double that in Group i/ 
and the stillbirth-rate in premature babies 
is 10 times the stillbirth-rate in full-tini^ 
babies. In Group 3 the stillbirth-rate is 
only 10, due to the fact that not only is the 
incidence of prematurity less than in tne 
other 2 groups, but the stillbirth-rate in hot 
full-time and premature infants is muc 
lower. 
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Neonatal ]\Iortality-Rates. 

There is a much greater difference 
between Groups i and 2 in respect of neo- 
natal mortality, tlie respective rates being 
13.7 and 34.5. In contrast to stillbirths, the 
neonatal mortality-rates for both full-time 
and premature infants are much lower in 
Group I than in Group 2, being little more 
than half for full-time and less than half for 
premature infants. The much higher mor- 
tality-rate in premature infants in Group 2, 
combined with the greater incidence of pre- 
maturity in this group, accounts for much 
of the excess neonatal mortality in Group 2 
over Group I . The neonatal mortality-rate 
for Group 3 is 8.1 and the sub-rates for both 
full-time and prewsture infants are much 
lower than in either of the other groups. 

Since there is no difference in the stand- 
ard of obstetrical and nursing care between 
Groups 2 and 3, the difference in the still- 
birth and neonatal mortality-rates is prob- 
ably dependent on social status. If figures 
such as those quoted above are found 
generally, there is obviously room for great 
reduction in the stillbirth and neonatal 
mortality-rates in Scotland. 

etiology of Stillbirths and Neonatal 
Deaths. 

Stillbhihs. 

Postmortem examination may establish 
the immediate cause of foetal death but has 
onty a lirqited value in indicating what 
measures are required to prevent stillbirths. 
For 'example, a postmortem examination 
may show that a child died of asph3cxia or 
atelectasis. That explains how, not wh\' 
the child died. The problem is all the more 
puzzling if the mother has been apparentty 
well during the pregnancj? and has had a 
normal labour. 

In this series a postmortem examination 
was made of practically all cases in Group 
2. The deaths have been classified accord- 
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ing to the clinical condition of the mother 
e.xcept for foetal deformity, haemorrhagic 
disease and other foetal conditions incom- 
patible with life. Premature stillbirths have 
been classified according to the cause of 
the prematurity. Prematurity is not in 
itself a cause of death, but since premature 
infants are particularly liable to injur}- and 
asphyxia (the stillbirth-rate in premature 
infants is 10 times, and the neonatal mor- 
tality-rate more than 10 times that in fuU- 
time infants), most progress in lowering 
stillbirth and neonatal mortality-rates will 
come from prevention of prematurity. Table 
II is an analysis of 268 stillbirths occurring 
in Group 2. It shows that in 34.8 per cent 
of full-time stillbirths, the cause of death 
could not be explained adequately; that is 
to, say the child died i?? ufero before the 
onset of labour, the foetal heart stopped 
during the course of a normal labour or the 
child was bom vnth the heart still beating 
but failed to breathe. In respect of still- 
births in premature infants, the cause of 
the premature onset of labour was un- 
known in 33.8 per cent of the total. ' 

Table III is an analysis of stillbirths in 
Group I. It shows that the distribution of 
the causes of stillbirth is much the same as 
in Group 2 but, in fuU-time cases, there are 
fewer deaths from toxaemia and accidental 
haemorrhage and more from difficult 
labour. In Group i the proportion of 
elderly primiparae is higher than in Group 
2, %vhich would explain the higher propor- 
tion of stillbirths due to difficult labour and 
trauma. In Group 3, although the age and 
parity distribution is similar to that in 
Group I, only i of the 5 stillbirths was 
associated with difficult labour. The num- 
ber of cases in this group is small but it is 
Interesting that IMacafee® in a series of 424 
cases in private specialist practice had only 
5 stillbirths, of which one was due to cere- 
bral haemorrhage. From the results of 
these 2 series one might e.xpect a stillbirth- 
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Table II. 

A 7 ialysis of Causal Factors in 268 Stillbirths occurring in 8,808 “Booked” Cases in the 
Aberdeen Maternity Hospital during the Years 1938-44. 

Group 2. 


Full-time infants 

Premature infants 

.. 



Percentage 

Cause of premature 


Percentage 

Causal factor 

Number 

of total 

onset of labour 

Number 

of total 

Unknown 

... 46 

34-8' 

Unknown 

... 46 

- 33-8 

Difficult labour 

41 

3I.I 

Eclamptic toxaemia 

29 

21.3 

Eclamptic toxaemia 

18 

13.6 

Foetal deformity 

ig 

14.0 

Accidental liaemorrliage 

10 

7.6 

Accidental haemorrhage 

13 

9.6 

(Without toxaemia) 



Jntercurrent disease 

9 

6.6 

Foetal deformity 

8 

6.1 

Placenta praevia 

6 

4.4 

Miscellaneous 

9 

6.8 

Miscellaneous 

14 

10.3 

Total 

... \yi 

TOO 

Total 

... T.3S 

• 100 .e 


'Table HI. 

Analysis of Causal Factors in 36 StMbirths occurring in x,^ig Nursing Home Cases during 

the Years i 938 - 44 - 

Group I- , 


Full-time infants 


Premature infants 


Causal factor 

Number 

Percentage 
of total 

Cause of premature 

onset of labour 

- 

Number 

Percentage 
of total 

Unknown 

10 

41.7 

Unknown 

5 

41.7 

Difficult labour 

II 

45-6 

Eclamptic toxaemia 

4 

33-3 

Eclamptic toxaemia 

2 

8.3 

Foetal deioimity 

1 

8 - 3 ’ 

Accidental haemorrhage 

— 

— 

Accidental haemorrhage . 

2 

16.7 

Foetal deformity 
Miscellaneous 

I 

4.2 




Total 

24 

100 

Total 

12 

100 


rate of lo with only 20 per cent of it due 
to trauma . In Group i , the corresponding 
rate is 25.4 with 40 per cent of it due to 
trauma. 

Conversely, as presumably avoidable 
factors such as trauma are eliminated by 
better obstetrical care , unavoidable causes 
such as foetal deformit}^ account for a 
larger proportion of stillbirths. In Group 
I foetal deformity accounted for 4.2 per 


cent of the total stillbirths; in Group 3 - 
combined with Macafee's^ series, u 
accounted for 40 per cent. . 

In the Registrar-General’s analysis ol 
causes of stillbirth in Scotland in the year 
1939,'’ the total stillbirth-rate was 42-3 
x>QQQ total births. It was found tnat 
"ill-defined” causes, e.g., asphyxia, de- 
bility, atelectasis, macerated foetus an 
prematurity, accounted for 23.4 per cen 
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of the total and the cause of the stillbirdi 
was unknown in 9.5 per cent. Therefore 
in 32.9 per cent a satisfactory cause of still- 
birth was not found. These findings are in 
keeping with the Aberdeen figures in the 
3 groups under review. 


labour is evident in the history of mortality 
in the highest social classes. Table TV, 
which is an analysis of the trend of mor- 
tality in nursing home cases in Aberdeen 
since 1933, shows a steady fall in the still- 
birth-rate, so that in 1944 it is less than a 


Table IV. 

Showing the Stillbirths and Neonatal Deaths at Different Dates m "Booked ” Nwsing Home 

Patients. 

(Rates per 1,000 in brackets) 


Date : — 

1933-37 

1938-40 

1941 

1942 

1943 

1944 

"Number of cases ... 
Stillbirths 

Neonatal deaths 

315 

15 ( 47 * 6 ) 

6 (20.0) 

394 

15 (381) 

4 ( 10 - 6 ) 

176 

5 (28.4) 

3 (i/o) 

241 

7 (29-0) 

3 (12.8) 

■273 

6 (22.0) 

3 (II- 2 ) 

333 

5 (14-9) 

4 fi2.i) 


From the point of vie\\’ of prevention of 
stillbirths an attempt was made in the 
Report on Infant Mortality in Scotland® to 
divide the cases in the Registrar-General’s 
Report for 1939 into 2 groups, those arising 
primarily from the hazards of birth and 
those pre-existing in the child or mother. 
It was formd that 38 per cent feU into the 
former group (hazards of birth) and 62 
per cent into the latter group. When the 
cases in Group 2 in the present series are 
similarty analysed, it is found that 20 per 
cent of the stillbirths are in the category'' 
hazards of birth and 80 per cent in the 
categor\f conditions pre-existing at birth. 
The total stillbirth-rate in Group 2 is 30.4 
as compared to 42.3 for the whole country. 
Since the lower Aberdeen ]\Iaternity Hos- 
pital rate is due almost entirety to the lower 
proportion of stillbirths from hazards of 
birth, it appears as if the difference is to 
be attributed to better obstetrical technique 
during labour and not to superior health 
of the mothers during the antenatal period. 
If this is so, then there is ob\aous need for 
raising the general standard of obstetrical 
practice in Scotland. 

Tlie importance of careful routine ante- 
natal care and skill in the management of 


third of what is was in 1933-37. It might 
be argued that the improvement could be 
explained by advances in our knowledge of 
nutrition and improved diets for expectant 
mothers. It is true that these social classes 
are usually the first to take advantage of 
anj'- advance in medical science. At the 
same time it is very doubtful if, at this 
economic level, there has been, so recentty 
as 1933 or even earlier, any deficienc}^ in 
nutrition sufficient to affect the stillbirth 
figures. It is much more likely that the 
'improvement has been brought about 
mainly by better antenatal care and b}^ 
improved technique during labour, with 
more frequent resort to specialist advice in 
abnormal cases. In Group 2 there appears 
to be little scope for further reduction in 
the stillbirth-rate by improved obstetrical 
care during the labour. Further improve- 
ment must come from better health of the 
mother before and during pregnancy. 

Neon.-\tal Deaths. 

In anatysing the causes of neonatal mor- 
tality, the premature infants d^ong have 
been .arranged according to the cause of 
the premature onset of labour, since, al- 
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though prematurity is not in itself the cause 
of death, the neonatal mortality-rate in 
premature infants is lo times that in full- 
time. The most likely way to lower the 
neonatal mortality-rate, therefore, is to 
lessen the incidence of prematuritjL This 
is further emphasized by the fact that in 
75 per cent of these premature infants the 
immediate cause of death was weakness 
and atelectasis, and death occurred within 
a day or two of birth, so that there was 


little chance of preventing death even with 
the best medical and nursing carp. ' 
Table V is an analysis of 295 neonatal 
deaths in Group 2 and Table VI of 19 
neonatal deaths in Group i. In Group 2 
30 per cent of deaths in full-time infants was 
due to infection, while in Group i there was 
no death from infection . Most of the deaths 
from infection in Group 2 occurred after 
the infants left hospital, an indication of 
the conditions under which they live. The 


Table V 

Analysis oj Causal Factois tii 295 Neonatal Deaths 
occurring in Hospital Cases. 

' Group 2. 


Full-time 

infants 


Premature infants 




Percentage 

! Cause of premature 


Percentage 

Cause of death 

Number 

of total 

onset of labour 

Number 

of total 

Infection 

40 

30 6 

Unknown 

79 

48 2 

Difficult labour 

33 

25 2 

Eclamptic toxaemia 

21 

12 8 

Foetal deformity 

30 

22 9 

Twin pregnancy 

24 

14 6 

Atelectasis or asphyxia 

7 

5 3 

Accidental haemorrhage 

7 

4 3 

Haemorrhagic disease 

5 

38 

Placenta praevia 

12 

73 

Unknown 

9 

6 9 

Foetal deformity 

6 

3 7 

Miscellaneous 

7 

5 3 

Miscellaneous 

15 

9 I 

Total 

131 

100 

Total 

164 

100 


Table VI 

Analysis of Causal Factors in 19 Neonatal Deaths occm ring in 1.419 Nursing Home Cases 

Group i 


Full-time infants 

j Premature infants 

Causal factor 

Number 

Percentage 
of total 

Cause of premature 
onset of labour 

Number 

Percenta ge 
of total 

Infection 

— 

— 


Unknown 

— 

— 

Difficult labour 


33 3 


Eclamptic toxaemia 

2 

28 6 

Atelectasis or asph 


23 0 


Twin pregnancy 

I 

14 3 

Foetal deformity'/ 


25 0 


Accidental haemorrhage 

I 

14 3 

Melaena 

\ 

3 


Placenta praeiia 

I 

24 3 

Erythroblastosis 

\ 



' ere accident 

2 

28 6 


12 



al 

7 

JOO 
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greatest difference between the 2 groups is 
in deaths of premature infants and the fact 
that, in 48 per cent of Group 2 cases, the 
cause of the premature onset of labour is 
unknown emphasizes the difficulty of pre- 
venting prematurity. In Group i, 7 out of 
12 deaths in full-time infants, 58 per cent, 
were due to difficult labour or asphyxia, 
occurred mthin 48 hours of birth and were 
related to the conduct of labour. Some of 
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labour. In Group 2 the problem of neo- 
natal mortality associated with difficult 
labour is complicated b}^ the high incidence 
of contracted pelvis in this' social class and 
its solution depends on the prevention of 
contracted pelvis as well as on improved 
management of labour. ^ 

Table VII is an analysis bj^ age of 339 
'neonatal deaths occurring in ffie Aberdeen 
INIaternity Hospital during the 3^ears 1941- 


T.«sle VII. 

Table showing an Analysis of 339 Neonatal Deaths in the Aberdeen Maternity Hospital daring the 
, Years 194 1-44. 








2nd 

3rd 

4th 




Day of death 


I 

2 

3 

4-7 

week 

u eek 

week 

Total 


Per cent 

Developmental 

f Full-time 

4 

3 

0 

3 

2 

3 

0 

17 \ 
5 / 

■ 7 '7 

(8.0) 

malformations 

i Premature 

3 

0 

0 

0 

X 

0 

I 


Intracranial 

(■ Full-time 

17 

8 

3 

I 

2 

0 

0 

3 X I 

46 

(16.7) 

haemorrhage 

1 Premature 

7 

4 

4 

0 

0 

0 

0 

15 ) 

AsDh^•xia 

\ FuU-time 

10 

3 

3 

0 

0 

0 

0 

16 ] 
III i 

127 

(46.2) 


1 Premature 

79 

13 

6 

10 

3 

0 

0 


Infection 

( Full-time 

0 

0 

I 

0 

3 

6 

I 

1 

32 i 

43 

( 15 - 6 ) 

1 Premature 

0 

0 

0 

3 

12 

II 

6 


Miscellaneous 

1 Full-time 

I 

I 

I 

I 

I 

I 

2 

S 1 

10 j 

18 

(6.6) 

I Premature 

3 

I 

2 

3 

I 

0 

0 


Inconclusive 

1 Full-time 

0 

0 

I 

I 

I 

0 

J 

4 1 
15 J 

X9 

( 6 - 9 ) 

1 Premature 

7 

I 

I 


3 

I 

0 


Total 

. Full-time 

32 

15 

II 

6 

9 

10 

4 

S7 1 

275 



1 Premature 

99 

19 

13 

18 

20 

12 

7 

18S j 


No postmortem 

.'Full-time 

6 

2 

0 

I 

5 

I 

I 

16 , 

64 


examination 

[ Premature 

23 

II 

4 

A 

*T 

4 

2 

0 

48 1 



160 

47 

28 

29 

3S 

25 

12 

Total 

339 



235 (6g per cent) 

264 (7S per cent) 


these deaths are avoidable. In Group 2 
the corresponding percentage is 30, and in 
Group 3 not one of the 4 neonatal deaths 
was associated with difficult labour. Al- 
though ffie neonatal mortality-rate in 
Group I is xevy low. 13, it could be reduced 
still further bt'- improved management of 


44 and it shows that 235, or 69 per cent, 
died within 3 da3's of birth. Postmortem 
examinations of 275 were made. Of these 
46.2 per cent died of asphyxia and these 
were, with a fe-w exceptions, premature 
infants. The other common cause of death 
in the first 3 days was intracranial haem or- 
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rhage. After the 3rd day the most common 
cause of death was infection, with 15.6 per 
cent; 75 per cent of the infants dying of 
infection were premature and, without 
doubt, the prematurity predisposed to the 
infection, usually a pneumonia occurringin 
a partially expanded lung. 

Any large maternity hospital dealing 
with great numbers of ill and premature 
babies requires a very large staff and well 
equipped nurseries to prevent the occur- 
rence and spread of infection and to obtain 
the best results. In 1941 the Aberdeen 
Maternity Hospital enlarged its nursery 


days after birth. 132 of these weighed 
3| pounds or less. These were born so pre- 
maturely that in most cases their organs 
had not reached a s'tage of development 
compatible with separate existence. The 
major problem, therefore, remains that of 
the prevention of prematurity. 

In countries or cities where the infant 
mortality has fallen rapidly in recent 
years, the most striking improvement has 
been in the i to 12 months age group, so 
that now neonatal deaths form a much 
larger proportion of d»e total infant mor- 
tality." For example, in New York the 


Table VIII. 


Cause of Neonatal Death in 234 Premature Infants in Aberdeen Maternity Hospital 

during the Years 1041-44. 


(Booked and emergency cases.) 


Birth weight in pounds 

5 'A -5 

5-4'A 

4 l ^-4 

4 - 31 ^ 

3)2-3 Less than 3 Total 

Weakness or prematurirt' ; lived less 

than 2 days or were feeble from birth 

II 

20 

18 

22 

27 88 

Infection 

3 

5 

8 

5 

7 9 37 

Erythroblastosis , foetal deformirt and 

others 

8 

0 

I 

I 

I - ” 


, 22 

25 

27 

28 

35 97 ^3^ 


for premature and ill babies and appointed 
a whole-time nursery staff and paediatric 
registrar in charge. During the 4 j^ears 
since then, although the number of de- 
liveries occurring in the hospital has in- 
creased from 1,300 to 1,600 per annum, 
the deaths of infants from infection have 
fallen as follows : 1941, 20: 1942, 10; 1943, 
7 ; and 1944, 6. Even if all the deaths from 
infection were eliminated, there would still 
remain a large number of deaths due to 
other causes. Some of these can be pre- 
vented by the use of special boxes, in which 
conditions of temperature, humidity and 
oxygen pressure can be accurately con- 
trolled. Table VIII shows that of 234 pre- 
mature infants dring, 186 died w’ithin a few- 


infant mortality-rate was 57.3 in 1930 and 
in 1939 37 - 1 ' Abramson’ has shown that 
W'hile the mortality-rate for the i to 12 
months age group in 1930, 26.7, was almost 
equal to the neonatal mortality.-rate, 30.6, 
the mortality in 1939 in the i to 12 monfe 
age group had fallen to half the neonatal, 
12.3 and 24.8 respectively. He shows 
further that in premature infants, the fall 
in the mortality-rate from 14.0 to 11.6 
accounted for by a fall in the death-rate in 
the period after the first day. There has 
been a marked decline (63 per cent) in the 
7 to 29 da3^s period, some improvement (27 
per cent) in the 2 to 7 days period, and 
none in the deaths occurring under l day. 

The importance of these very early neo- 



SOCIAL AND ECONOMIC FACTORS AND INFANT MORTALITY 


natal deatlis is demonstrated by the follow- 
ing American figures.® In 1940 in the 
U.S.A., there were 67,866 neonatal deaths. 
Of these, 54,979 occurred under one week 
and 32,979 under one day. These figures 
agree with the, findings in this pap'er that 
most of the neonatal deaths occur wthin a 
short time of birth and depend on the same 
factors as stillbirths, namely prematurity 
and feebleness of the babjc which we have 
shown to be associated vath the social status 
of the mother. 

There is much more information avail- 
able about social class differences in neo- 
natal mortahty than there is for stillbirths. 
In 1930-32, according to the Registrar- 
GeneraTs analysis for England and Wales, 
the infant mortality-rate per 1,000 live 
births, attributed to premature birth, was 
10.5 in Social Class I, and 19.6 in Class V, 
and that attributed to congenital debility 
1.4 in Social Class I and 3.8 in Social 
Class V. When a countr}'’ like Holland, 
where the neonatal mortality-rate is low (22 
in the period 1932-36), is compared vrth 
Scotland, where the neonatal mortality-rate 
is high (37 for the same period), the excess 
mortality in Scotland is found to be in the 
category of prematurity and congenital 
debility. The figures for the 2 countries are 
as follows: in Holland, prematurity and 
congenital debility 9, congenital malfor- 
mation and birth injury 7, other causes 6; 
in Scotland, prematurity and congenital 
debility 23, congenital malformation and 
birth injurjf 6, other causes 8. The neonatal 
mortality-rate in Holland at that period was 
the same as in Social Class I in England 
and Wales, while in Scotland the general 
rate was higher than in Social Class V in 
England and Wales. The excess of neo- 
natal mortality of Scotland over that of 
Holland is due to prematurity and congeni- 
tal debility, which also account for the 
excess neonatal mortality in Social Class V 
over Social Class I in England and 
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Wales and are obviously associated with 
poor social and economic conditions, affect- 
ing adversely the physique, health and 
nutrition of the mother. 

The neonatal mortality-rates obtained by 
Holland and Social Class I in England and 
Wales of 22 and 21.7 do not represent the 
lowest possible. In Group i of the Aberdeen 
series, the neonatal mortality-rate was 13.7, 
and in Group 3, 8.1. Macafee in his series 
had 4 neonatal deaths out of 426, 9.4 per 
1,000, and Rietz’ records a neonatal mor- 
tality-rate of II. 4 in Stockholm during the 
years 1918-22, in a series of cases in which 
the income per annum exceeded £600. Tt 
Would appear that, where all social factors 
are favourable and medical and nursing 
standards good, the neonatal mortahty-rate 
should not be more than 10. 

The Effect of Age and Parity on the 
Stillbirth ant) Neonat.al and Mortality- 
Rates. 

Table IX shows that the stillbirth-rate is 
relatively high with a first pregnancy, least 
in a second, and thereafter rises with each 
pregnancy. The rate is least in women 
under 25 years of age and in each parity it 
rises .\Hth age. Table X is a similar 
anatysis'of Group 2 in the Aberdeen series 
and it shows the same findings. When the 
age group under 25 is subdivided into those 
under 20 years of age and those behveen 
20 and 25 3'ears, the primiparae under 20 
years of age show a stillbirth-rate of 17.7, 
compared to a rate of 21 in primiparae 
aged 20 to 24. The same conclusions are 
reached when a series of 5,820 cases de- 
livered under the domiciliary- scheme in the 
County of Aberdeen is studied. Here the 
total stillbirth-rate is lower than in Group 
2, 25.2. The stillbirth-rate was 9.7 in 
primiparae under 20 y-ears of age, and 28 
in primiparae aged 20 to 24. These figures 
point to the e.xtreme importance of youth 
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for safe childbirth, in fact they suggest that women having a 3rd, 4th or 5th child, the 
efficiency begihs to diminish over the age mortality-rate in the age group 25 to 34years 
of 20. is lower than in the age group 24 years and 

In the County of Aberdeen domiciliary under (28.6 and 33.4 per cent respectively), 
series, in 327 women under 25 years, hav- This may be dependent more upon the 
ing a 3rd, 4th or 5th child, the stillbirth- deterioration of the environment and 
rate was 6. In 364 similar cases in Group 2 economic posi^on of the mother in the 

Table IX. 

Stillbirths {Legitimate) per 1,000 Children Born, by Age of Mother and Number of 

Previous Children, 1938. 

(Annual Report of Registrar-General for Scotland, 1939.) 



All ages 



Age of mother 



children 

Under 20 

20-24 

25-29 

30-34 

35-39 

40 and over 

0 

49 

20 

37 

48 

62 

gS 

95 

I 

30 

32 

21 

29 

35 

46 

38 

2 

32 

19 

16 

27 

45 

42 

60 

3 

41 

— 

27 

31 

■44 

58 

80 

4 

43 

— 

35 

25 

45 

61 

60 

5 

43 

— 

25 

30 

38 ■ 

52 

72 

6 

53 

— 

— 

35 

38 

66 ■ 

78 

7 

59 

— 

— 

30 

33 

68 

91 

8 

58 

— 

— 

— 

48 

49 

96 

9 

61 

— 

— 

— 

26 

66 

82 

10 and over 

86 

— 

— 

— 

30 

106 

go 

Total 

42 

29 

29 

36 

46 

62 

77 


the rate was 13.7. In 1,371 women, aged younger age group, resulting from rapidly 
25 to 34 years in Group 2, hatung a 3rd, repeated pregnancy, than on deterioration 
4th or 5th child, however, the stillbirth-rate of reproductive efficiency, 
was 32.1. Despite the fact that in all Table XI is a similar analysis of still- 
probability the pregnancies would be better births in Group i and Group 3 cases, bfi' 
“ spaced ” in the older age group, the still- fortunately the age and parity were knonn 
birth-rate is more than double that in only for the last 846 of Group i, so that 
women under 25. Rapid childbearing up numbers are small when the cases aresuh- 
to a 4th or 5th does not seem to increase the divided but in certain subdivisions they are 
risk for the child, provided the mother is large enough to allow valid comparisons to 
young. be made with Group 2. For example, m 

Table X shows an analysis of neonatal the age group 25 to 34, in Group 3, there 
deaths similar to that of stillbirths. The was no stillbirth in igg cases; in Group i 
neonatal mortality-rate varies with age and the stillbirth-rate was 11.7 and in Group 
parity in much the same way as does the 2, 53.4. The total stillbiiih-rate in priru!- 
stillbirth-rate, although 'the variations are parae in Group 2 is 44 per cent in exce» 
much less striking. The advantage of of that in Group i and 236 per cent in e.v- 

vouth is much less obvious. In fact in • cess of that in Group 3, despite the fact tha 




nt pregnancy 43 o per cent 

2nd pregnancy 24 3 

3Ui, 4th and 5tli pregnancy 23 8 ,, ,, 

Cth )• pregnancy 83 ,, ,, 




Table XI (Conliniied). 
Specialist Cases: Group 3. 
Stillbirths 
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1st pregnancy 59.9 per cent 

2nd pregnancy 24.3 ,, 

3rd, 4th and 5th pregnancy 15,6 ,, ,, 
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age and parity distribution, as appears from 
Table IX of national figures, is greatly in 
favour of a stillbirth-rate lo\yer in Group 2 
than in either of the other groups' In 
Group 2, 63.4 per cent of the primiparae are 
under 25 years of age; in Group i only 19.8 
per cent are in this age group, and in Group 
3, 18.7 per cent Since the standard of 
medical and nursing care is the same in 
Groups 2 and 3, the excess stillbirth-rate 
in primiparae (236 per cent) of Group 2 over 
Group 3 must be due to social and economic 
factors. The excess is minimized by the 
favourable age distribution in Group 2 (the 
percentages of all primiparae in Group 2, 
in the age groups, under 25, 25 to 34 and 
35 and over are 63.4, 32.2 and 4.4 respec- 
tively and in Group 3, 18.7, 66.3 and 15.0 
respectively). If Group 2 had the same 
large percentage as Group 3 of primiparae 
in the 25 to 34 age group, the excess of the 
‘stillbirth-rate of Group 2 over Group 3 
would obviously be greatly increased since, 
in this age group, the stillbirth-rate in 
Group 2 is 5 times that in Group i. 

As regards the effect of high parity in 
Group 2, 8.3 per cent have had more than 
5 previous pregnancies and in these the 
stillbirth-rate is 47.9. There is only one case 
in this category m Groups i and 3. 

It has been shown in the Report on 
Infant Mortality in Scotland (1943) 
despite unfavourable age and parity dis- 
tribution, certain areas may have a low 
stillbirth-rate. Greater London, with a 
worse-than-average age and parity distri- 
bution has the lowest stillbirth-rate of all 
the large cities in England and Wales. In 
Scotland the age and parity distribution is 
more favourable to a low stillbirth-rate 
than in anj' of the English areas but its 
actual rate is higher than any except North 
IV and the 2 Welsh areas. The 2 worst 
areas in England and Wales, North and 
Wales I show an excess stillbirth-rate at all 
ages. In the age groups 20 to 24, the excess 


over London is 50 per cent. This cannoi 
be attributed to closeness of the spacing oi 
births and consequent higher averagi 
parity, because the general distributioi 
shows no definite increase, even with thi 
4th birth in this age group. Hence then 
are influences operating in Wales and thi 
North of England which increase the still 
birth-rate even between the ages of 20 aw 
25, when the prospects are best. Sine 
these are depressed areas, the influence 
most likel}'- to be responsible are poor 
phj'sique of the mother, poor diet .during 
pregnancy and probably a poor standard of 
obstetric care. 

To discover why the stillbirth-rate rises 
after the age of 20 and sfili more after tie 
age of 25 in Group 2, the stillbirths and neo- 
natal deaths in Group 2 have been analj'sed 
in detail and the results are shown in Table 
XII. Neonatal deaths have been included 
with stillbirths here as the}^ are, apart from 
infection, due to the same causes. Under 
the heading “cause unknown” are in- 
cluded all cases in which the death could 
not be explained adequately by ^ compli- 
cation of pregnancy or labour, or, in the 
case of premature infants, when the cause 
of prematmrity was unknown. VTien a pre- 
mature child survived more than 2 days 
and died of sepsis, the death is attributed 
to infection, even although the prematurit) 
was obviously an important factor in prc' 
disposing to infection. In primiparae the 
most important class is “ cause unknown, 
followed b}^ trauma, toxaemia, foetal de- 
formity and sepsis. With increasing ag® 
of primiparae, the mortality from toxae- 
mia, “ cause unknown ” and trauma rises, 
there is no significant rise in the death-raw 
from infection and a slight fall in the mor- 
tafity from foetal deformity. The same 
true of the second pregnancy but fhereaM 
the figures are much more variable, since 
in the younger age groups of the same 
parity as older age groups the more rapi 



Morlahly Rales (Stillbirth and Neonatal Together) by Cause. Age o) Mother 

and Order of Birth. 

Booked Hospital Cases : Group 2. 

Birth I. Birth IT. 


SOCIAL AND ECONOMIC FACTORS AND INTANT MORTALITY 


231 





232 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


succession of pregnancies has led to deter- 
ioration. 

The figures for all ages together show 
that the combined stillbirth and neonatal 
mortality from toxaemia is highest in a 
1st pregnancy but after the 2nd remains 
fairly steady. Mortality of ‘‘causes un- 
known” is relatively high in a ist preg- 
nancy, falls in a 2nd and rises steadily 
thereafter. As would be expected, that due 
to trauma is high in the ist pregnancjL falls 
in the 2nd, 3rd, 4th and 5th, and there- 
after rises. This rise in the high parity 
group is associated with malposition, such 
as breech presentation and prolapse of the 
umbilical cord. There is little change with 
increasing parity in the death-rate from 
deformity or infection. Haemorrhagic 
diseases are a very small group in a ist 
pregnancy but become a more important 
cause of death with increasing parity. 
Placenta praevia as a cause of death rises 
steadily with increasing parity, as also does 
accidental haemorrhage without toxaemia 

The analysis shows that the increase in 
the combined stillbirth- and neonatal 
death-rates with the age of the mother in 
Group 2, especially in primiparae, is due to 
increased mortality from toxaemia, ‘‘ cause 
unknown” and trauma. ‘‘Cause un- 
known ” is the most important factor. This 
means in effect that with increasing age 
of the mother there are more premature 
babies and more feeble full-time babies, 
who die in ntero before the onset of labour 
or who cannot stand the strain of even a 
normal labour. The increased mortality 
from trauma is explained by the well-known 
increase with age of prolonged and diffi- 
cult labour. It is difficult to say whether 
disordered uterine action as a cause of 
difficult labour is more common at this 
economic level than higher in the social 
scale but the foetal mortality from this cause 
will almost certainl}? be higher because of 
the higher proportion of premature and 


feeble babies. Prolonged labour from con- 
tracted pelvis is more common in the lower 
income group. 

Numbers in Groups i and 3 are too 
small to permit of similar analysis but it is 
noteworthy that the total foetal mortality 
per cent in primiparae in the age group 
25 to 34 in Group i is 2.65 per cent and in 
Group 2, 9.87. In Group 2 the mortalik’ 
due to “ cause unknown ” is 3.03 in this 
age group, more than the total from all 
causes for the same age group in Group i. 
The main cause of the excess mortalit}’ in 
Group 2 is the high proportion of prema- 
ture and feeble babies. The capacity to pro- 
duce strong and healthy babies appears to 
fall off rapidly in primiparae inGroupaafter 
the age of 20,' and it is-only because 66 per 
cent of the primiparae are under 25 years of 
age in Group 2 that the excess mortality 
over Group i is not very'^ much greater, h 
Group I primiparae, on the other hand, the 
mortality remains low till after the age ol 
34. In a paper to follow, it will be sho\ra 
that the women in Groups i and 3 are much 
Taller than those in Group 2 and the babies 
heavier. There is less contracted pelds 
and,, although accurate criteria of the 
nutritional state are not available, general 
examination shows great differences 
between the two groups in the state of the 
teeth and gums, the texture of the skin and 
hair and general well-being. These appear 
ances leave no doubt that the state of health 
and nutrition in Groups i and 3 is 
superior to that in Group 2. 

The problems involved in (lowering the 
stillbirth- and neonatal death-rates are 
different for Groups i and 2. In Groupie 
high standard of care during labour mu= 
be ensured since most deaths are due to 
trauma, dependent on the fact that a big, 
proportion of the women are elderly pnnii- 
parae. The danger run by this grooP 
despite its favourable economic position 12 
shown by the high stillbirth-rate of 33-7 
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Social Class I in Scotland in 1939/ As a 
long-term policj^ measures should be intro- 
duced to encourage women in this social 
class to have their first baby at an earlier 
age. In Group 2 the primary need is to 
improve social and economic conditions 
and so raise the standard of nutrition 
and general health. This would result in 
less prematurity and fewer feeble babies. 
Conhaceptive advice should be made more 
easily available to this group, as the still- 
birth-rate is high after the fifth pregnancy, 
and few of these women wish to have more 
than 5 children. Since, in Scotland, about 
90 per cent of the mothers are in lower in- 
come groups corresponding to Group 2 in 
this series, the biggest reduction in Scot- 
land’s stillbirth- and neonatal mortality- 
rates will result from improvement in social 
and economic conditions. 

Summary. 

'•I. In order to compare stillbirth- and 
neonatal mortality-rates in different social 
classes, the records of 3 groups of Aberdeen 
cases have been anatysed: Group i, a 
series of 1,419 dehvered in a nursing home, 
belonging to the Registrar-General’s social 
classes I and II and mostl}'^ under the care 
of the famity doctor; Group 2, a series of 
8,808 booked hospital cases, under the care 
of speciaUsts, belonging to social classes 
III, IV and V ; Group 3, 501 cases in private 
speciahst practice. In the 3 groups the 
stillbirtli-rates were 25.3, 30.4 and lo.o 
respectivety, and the neonatal mortality 
13.0, 34.5 and 8.1. 

2. In Groups i and 2 tlie stillbirth-rates 
in full-time and premature infants were the 
same, and in each group tlie stillbirth-rate 
in premature infants was 10 times that in 
full-time infants. The e.xcess mortality 
of Group 2 over Group i was due to the 
incidence of prematurity in Group 2 being 
almost double that in Group i. 

B 


233 

3. The patients in Groups i and 3 are in 
the same social class, and the differences 
in the stillbirth- and neonatal mortahty- 
rates are probably due to different stand- 
ards of obstetric care. In Group i the 
stillbirth-rate has fallen from 47.6 in the 
years 1933-37, to 14.9 in the year 1944. 
This fall is due mainly to improved 
obstetrics. 

4. In Group 2 the stiUbirth-rate is 3 
times that in Group 3, although the stand- 
ard of obstetrics is the same. There is ver\’ 
little scope for reduction in the stillbirth- 
rate in Group 2, except by measures 
designed to improve the health and nutri- 
tion of the mother. 

5. The problem of the high neonatal 
mortality in Group 2 is largely one of the 
prevention of prematurity. Se^•enty per 
cent of the deaths in premature infants 
occurred within 48 hours of birth, most of 
them being too feeble do maintain a separ- 
ate existence. 

6. The stillbirth -rate is relatively high 
with first pregnancies, least in the 2nd and 
thereafter rises with each pregnanc3^ The 
rate rises with age in each parity. In 
Group 2 the stillbirth-rate in the age group 
25 to 34 in primiparae is nearty 5 times 
that in the same age group of primiparae in 
Group I. 

7. The reproductive etficiencj^ in Group 
2 as measured b}? the stillbirth-rate falls off 
steadih^ after the age of 20, whereas in 
Groups I and 3 the fall in efficiencj- is de- 
laj'ed till the age of 30. 

8. In Group 2, 63 per cent of the primi- 
parae are under 25 years of age and in 
Groups X and 3, 19 per cent. The stillbirth- 
rate in the latter groups would be vei^’ high 
if the reproductive efficienci' in these 
groups fell off as quickh- with age as it does 
in Group 2. 

9. Over 30 per cent of the stillbinhs in 
full-time infants in Group 2 arc due to intra- 
uterine death of the foetus from unex- 
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plained causes. The cause of the onset of 
premature labour is unexplained in about 
50 per cent of cases in Group 2. The most 
probable explanation in both cases is poor 
health and nutrition of the mother. 

10. From a national point of view, the 
stillbirth- and neonatal mortality-rates will 
be most substantially improved by im- 
provement in the standard of health and 
nutrition of the mothers in Social Classes 
III, IV and V, corresponding to Group 2 
in this series, as they constitute the vast 
majority. 
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A Case of Arrhenoblastoma Complicating Pregnancy 

BY 

’ C. Philip Brentnall, M.C., F.R.C.O.G. 

Honorary Surgeon, Saint Mary’s Hospitals, Manchester. 


The case here described appears to be 
unique, for although some 6o cases of this 
type of tumour have been recorded, not 
one has occurred associated with preg- 
nancy. 

Mrs. F., 26 years of age, was a woman 
whose previous medical history was «ath- 
out particular interest. Six months before 
she became pregnant her appendix was re- 
moved, but no comment was made as to 
the condition of the pelvic organs. Three 
months later she suffered from vomiting 
for several days for which a cause was not 
found., She menstruated quite normally 
on December 14th, 1942, and the preg- 
nancy began during the next menstrual 
cj'-cle. In the following Februarj'^ it was 
found that she had glycosuria, and without 
complete investigation her carbohydrate 
intake was very severely reduced. In April 
she noticed that hair was growing on her 
abdomen, and from there spread to her 
chest and face, and also became lu.xuriant 
on her arms and legs. Her skin became 
coarse, acne developed on her face and 
shoulders, and this was followed bj'’ crops 
of boils over the area affected b}* the acne. 
About the time that she noticed hair on her 
face her friends began to remark on her 
voice, which had become deeper than 
before. It was impossible to discover any 
psj'^chological alteration. She could offer 
no opinion on her sexual feelings or re- 
flexes; her repty to a direct question was 
that her husband had been away from home 
in the forces for tlie past few months. She 


thought she had lost weight but could pro- 
duce no evidence for the opinion. 

She came to the out-patient department 
of the Saint Mary’s Hospitals, IManchesteT, 
at the end of July. She then had a mas- 
culine distribution of hair, a mascuhne 
voice and figure, except that the abdomen 
was distended by a 7 months’ pregnant 
uterus, and the breasts w'ere enlarged and 
showed aU the usual signs of pregnancy. 
The foetus presented by the breech, and 
X-ray examination showed that the legs 
were extended. 

The clitoris was much enlarged, but 
there was no alteration in the labia majora 
or minora. Vaginal examination showed 
the presence of a tumour with smooth sur- 
face, separate from the uterus, about the 
size of a Jaffa orange, situated in the pelvis 
and pushing the cendx forwards into close 
relation with the pubes and preventing 
descent of the foetal breech. 

She was admitted to hospital a few da3's 
later, and remained there for 2 months. She 
did not show anj’ desire to return home 
before deliver3^ probabh^ on account of 
her somewhat repulsive appearance. 

Although the gh’cosuria remained con- 
stant until 3 weeks after delivery, estima- 
tion of her blood sugar on manj- occasions 
showed that it was within normal limits. 
On her arrival at hospital after 5 months 
of severe reduction of carbohj-drate intake, 
in addition to sugar, acetone and diacetic 
acid were present in her urine, but estima- 
tion of her blood sugar showed that it was 
=35 
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94 mg. per cent. When her diet became nor- 
mal the percentage rose to 125. It is clear 
that she was not a true diabetic; nor was 
she a typical example of the glycosuria of 
pregnancy, for in the latter the sugar comes 
and goes in the urine like a will 0’ the wisp : 
it is there one day and gone the next with- 
out reason. This would appear to be an 
example of the “Achard-Tiers syndrome/’ 
sometimes referred to as “ diabetes of 
bearded women. ” I know of no satisfactory 
explanation of the phenomenon. 

At this time she was very anaemic, her 
red blood corpuscle count being 3,790,000, 
and the haemoglobin 55 per cent of normal. 
The gloom of Manchester could not be 
offered as a partial explanation of this 
anaemia for she lived some 20 miles distant, 
in Cheshire. X-ray of the skull-showed an 
unusually large dorsum sellae. The 
Aschheim-Zondek test was positive. 

Owing to the extreme efficiency of the 
nursing staff the lower abdomen was 
shaved within a few hours of admission, 
and the photographs v'ere taken a fortnight 
later. Although the}^ fail to show the 
original luxuriant growth of hair on the 
abdomen, they do show how rapidly it 
could grow again (Figs, i, 2, 3; 4). 

Her waters broke prematurely at the 37th 
week. There were no symptoms or signs 
of labour starting, but it was decided that 
Caesarean section should be performed at 
once. Moderate pressure had failed to dis- 
lodge the obstructing tumour from the 
pelvis, and greater force was not considered 
justifiable. The operation was through the 
upper uterine segment under local anaes- 
thesia following morphia and scopolamine 
premedication. The tumour proved to be 
a new growth of the right ovar}f and was 
removed. The left ovary was normal with 
the usual rusty appearance of its surface. 

Lactation began on the 4th day after de- 
liveiy and was established satisfactorily. 
Involution of the uterus and the lochial dis- 


charge were about normal for a Caesarean 
section case. 

The patient was seen 3 months after 
delivery, and it was found that although 
there was no change in her voice, yet the 
masculine distribution of hair was gone 
except for a suggestion of a moustache. 
The septic skin condition had continued, 
and her face and chest were badly scarred. 
There was further improvement again 3 
months later; the child was still breast-fed. 

There is no doubt that this is a tj’pical 
case of arrhenoblastoma with characteris- 
tic symptoms and signs except where these 
were interfered with by the pregnancy. 
The reason for the extreme rarity of the 
combination of the two conditions is that 
once the tumour has produced its first symp- 
toms, amenorrhoea, the woman is sterile, 
but usuallj'^ several months must pass before 
the symptoms of virilism appear. There 
is, therefore, only a very short period 
during which pregnancy and virilism can 
synchronize. 

Novak stresses the fact that the first 
symptoms of the tumour are defeminizing, 
amenorrhoea and atrophy of the breasts. 
This case showed neither of these symp- 
toms. The amenorrhoea in her case was 
of pregnancy, and there was no atrophy 
of the breasts. It is agreed that the defem- 
inizing phenomena are caused by the failure 
of the ovaries to secrete oestrin.^ Thu 
cessation of ovarian function is in its turn 
ascribed to the male hormone causing th® 
pituitary to fail to secrete its gonadotrophic 
hormone. The increased secretion of both 
ovarian hormones from some source other 
than the ovary, which occurs in normal 
pregnancy, must have occurred in thi= 
pregnancy also, and been the cause of the 
enlargement and later the glanduiaf 
activity of the breasts. 

These new growths are described as 0 
slow growth. Without doubt the increase 
vascularity of the pelvis during pregnancy 
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would accelerate the rate of growth of this 
tumour. Judging from its size when re- 
moved in August it is justifiable to assume 
that it had been present for at least 12 
• months. From the fact that sufficient male 
hormone was secreted in the spring to pro- 
duce masculine changes in the mother in 
April, it may also be assumed that a lesser 
quantity was being secreted at the end of 
the previous year, but not sufficient to 
interfere with the function of the pituitarj’ 
gland. The quantity of the male hormone 
increased during the months of January 
and FebruaiAG until in ]\Iarch sufficient was 
produced to cause the appearance of 
virilism in the mother in April. Usually 
these latter phenomena are delayed for a 
■ much longer period than this. 

The tumour was of a dirty greenish 
colour, with a smooth tough outer coat, and 
in size was 3^ by 3 b}'’ 2 inches (Plate A). 
It was irregularty lobulated, and its consis- 
tence varied, about one third being very 
hard and the remainder soft. When the 
growth was bisected it was clear that the 
hard area was a fibroma; the remainder 
was soft and in places cystic, somewhat 
resembling a degenerated fibroid, but 
having a pale greenish colour. 

Professor J. H. Dible who examined 
sections of the tumour reports; “ I have 
examined a whole section of this growth 
having an area of about 30 sq. cm. The 
tumour shows bands of well developed 
cellular fibrous tissue, showing well stain- 
ing collagen fibres, which surround other 
areas made up of polygonal cells having 
rather an epithelial appearance scattered 
diffusel}’ in a fibrous matri.x. ^\Tlere 
the latter is most developed the cells 
are compressed, but where it is more open 
or oedematous these show as groups of 
pohffiedral cells which have abundant 
granular eosinophilic cytoplasm and a 
relatively small dark-staining nucleus : 
these cells resemble the interstitial (Leydig) 
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cells of the testicle. Fig. 5 shows these two 
separate appearances of the growth and 
Fig. 6 shows tytyical islets of Leydig cells. 

Ovarian tumours associated with virihsm 
are not of a single histological type and 
the term arrhenoblastoma has been criti- 
cized b}’^ a number of writers since it is used 
to suggest a functional activity of the 
growdh and does not describe its morpho- 
logy or histogenesis. For these reasons 
Burrows^ prefers the word “ arrhenoma,” 
which is not open to this objection. The 
majority of such tumours of the ovarj- fall 
into one or other of the following histologi- 
cal groups. 

(fl) Growths showing structures frankl}'^ 
resembling testicular tubules (Pick’s 
adenoma tubulare testiculare ovarii). 

(6) Those showing epithelial cords with- 
out lumina, which are believed to 
represent the solid cords of the de- 
veloping rete testis. 

(c) Those consisting largely of cellular 
fibromatous tissue which is some- 
times so cellular as to be described 
as sarcomatous. 

(rf) Teratomatous growths which may 
show in certain areas the development 
of male gonadic tissue. 

Interstitial testicular (Lejffiig) cells are 
often found in the less differentiated forms, 
but have not been constantty reported in 
the tubular type of tumour. In addition, 
adrenal cortical tumours in the ovary may 
occur and produce virilism. 

The growth in the present case is in the 
group (c) above, the members of which 
do not show recognizable tubular elements, 
but have an abundance of Leydig cells and 
large areas of fibromatous stroma. 
Attempts to demonstrate sudanophilic or 
lipoid material in these cells in frozen sec- 
tions were not vety successful : a few cells 
showed some faty- granules, but as the only 
material available at this stage had been 
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passed through spirit, for colour preserva- 
tion, no significance can be attached to this 
failure.” 

The child, which weighed 6-1 pounds, 
appeared normal e.^cept for the external 
genital organs (Figs. 7, 8, 9). It may be said 
at once that it is almost certainly a female 
pseudohermaphrodite, although thorough 
investigation of its genito-urinarj^ tract must 
obviously be postponed for several years. 
The clitoris was much enlarged and the 
glans, prepuce and frenum were well 
formed. The urethra opened at the base 
of the clitoris and behind this the perineum 
extended unbroken to the anus. A median 
raphe separated the 2 labia majora, which 
were enlarged and corrugated. The labia 
minora were absent as such. On the 4th 
day of life there was a discharge of blood 
and mucus from the urethra such as occas- 
ionally occurs from the vagina of newborn 
girls of this age and is usually attributed 
to the sudden withdrawal of maternal 
oestrin from the child’s endometrium stimu- 
lated by that hormone. This haemor- 
rhage was strong presumptive evidence of 
the presence of a uterus and a vagina 
opening into the urethra ; and therefore of 
the child being a female pseudohermaphro- 
dite. 

When the mother brought the child to 
hospital 3 montlis after delivery, she re- 
ported that the haemorrhage had recurred 
when the child was about 4 weeks old, and 
again when about 8 weeks old. I have been 
unable to think of any possible explanation 
of this strange phenomenon. There has not 
been any similar haemorrhage since. 

One naturally asks how this variety of 
female pseudohermaphrodite develops. 
There is no doubt that normally the growth 
or atrophy of the sex ducts, of ubich both 
male and female are provisionally laid 
down in the early stage of development, 
and the form taken by the external genital 
organs, including the urogenital sinus. 


the gonad. Although nature has made 
many experiments of administering male 
hormones to the female human mammal, 
with one exception all these have been 
adults. Nature’s only experiment on the 
human foetus, namely the adrenogenital 
syndrome beginning in early foetal life, has 
resulted at times in a condition similar to 
the one here described. 

The best-known of nature’s experiment' 
on mammals results in the freemartin. Here 
is an extraordinary and inexplicable mix- 
ture of phenomena ; gonads that approach 
the male form, male gonoducts, but e.xter- 
nal genitalia of the female type. In the 
light of laboratory experiments one would 
have expected all the accessory genital 
organs to have been definitely male. Wies- 
ner' in propounding his monhormonic 
theory of development suggests that thi? 
does in fact occur at times, but; because the 
animal is so tj^pically male in external 
appearance, it is never recognized that it u 
really a freemartin. The evidence is against 
this theory, for when the freemartin is 
of triplets, the other 2 being male, and the 
concentration of male hormone is therefore 
doubled, its external genitalia still retain' 
the female form. 

Much experimental work has been done 
to investigate the results of treating prog' 
nant mammals with androgens, Raynaud 
on mice, DantchakoH"* on guinea-pigs, and 
Greene’ on rats. Greene points out tha 
results naturally depend on 2 factors, the 
quantity of male hormone aduiinistered, 
and the period of pregnancy during which 
it is given, in other words dose and time. 
A large dose in rats in the early day=> 0 
pregnancy results in resorption ^ of the 
foetus. Large doses begun later in prog' 
nancy produce in the female young a com- 
pletely developed Wolffian duct and exter- 
nal genitalia of the male type; bnt ih 
addition there are almost norma! oviduc - 
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and uterus, the latter however opening into 
the urethra between the Wolffian orifices at 
the site of the foetal iMullerian tubercle. 
The only possible explanation of these 
observations is that each gonoduct will 
develop normalh^ if stimulated sufficiently 
earty b3^ a suitable concentration of its own 
sex hormone. 

When the amount of androgen adminis- 
tered to the mother is shghtly reduced there 
is no change in the male development; but 
the Mullerian duct now ends bhndly, no 
longer opening into the urethra. Evidently 
the female hormone has been able to exer- 
cisfe some influence on the downward 
growth of the genital cords, and in the 
beginning of the development of the 
vagina. This influence was strong enough 
to close the primitive opening of the Mul- 
lerian duct, but not strong enough to cause 
the vagina to 'reach the perineum. It is 
interesting to recall that in 1904 Wood 
Jones' showed that an early change in the 
development of the lower genital tract in the 
female mammal was the closure of the 
opening of the Mullerian duct into the uro- 
genital sinus, and the subsequent develop- 
ment of the tract below this point was 
• entirety new. One deduction maj^ be made 
from this evidence, namety, that the various 
tissues respond unequally to the same 
stimulus. 

The problem with regard to the exter- 
nal genital organs, and urogenital sinus is 
quite different. Here there is a collection of 
organs whose primordia are neutral, which 
maj' take either male or female form de- 
pending on which sex hormone dominates 
them. It is frequentty stated tliat the 
female external genitalia including the 
urogenital sinus more closety resemble the 
foetal form than do those of the male. This 
view is superficial both criticalty and anato- 
micalty. It is true that the lower part of 
the sinus and adjacent structures retain 
more of the embrj’onic form, but if one 
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looks and dissects more deeply it is obvious 
at once that the upper reaches of the sinus 
in the male have changed little during foetal 
life. 

Before offering any tentative suggestions 
to explain the male character of certain 
areas of this child, one must bear in mind 
3 facts : 

(1) There is total ignorance as to the 
nature and the concentration in the foetal 
circulation of the primitive sex hormones. 

(2) It is impossible to say definitety in 
thif; case when or in what quantity the male 
hormone from the ovarian tumour reached 
the foetus. 

(3) There is the unequal reaction of the 
various tissues of the foetus to the same 
quantity of the sex hormone, even if this 
latter were known. 

It is suggested that the androgen from 
tbe ovarian tumour did not reach the foetus 
in effective quantitj^ until the 3rd month 
of foetal life. By this time the female hor- 
mone of the foetal gonad had ahead}' pro- 
duced some reactions in the accessory se.x 
organs, probably in the upper part of the 
urogenital sinus. There would be the 
normal lag in the development of the 
phallus, due either to the absence of the 
male hormone or the presence of the fe- 
male, and the urethral groove in the 
clitoris would be poorly developed in com- 
parison with the corresponding groove in a 
penis. This poor development explains 
why, although the labia minora unite to 
advance the urethral orifice, the urethra 
does not canalize the clitoris. The enlarge- 
ment of the clitoris cannot be called a 
developmental abnormality, for the same 
stimulus will produce enlargement of this 
organ in an adult, though perhaps not to 
the same degree. 

Someone may say that this case has been 
reported prematurely, and that we should 
have waited until our knowledge about the 
child was complete. My answer is that one 
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would have to wait 3 or 4 years before more 
thorough investigation was attempted, 
and another 10 years before we could know 
one important fact, whether the ovaries, if 
there are any, would begin to function 
normally. 
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Changes in Numbers of Circulating Blood Platelets 
following Experimental Traumata 

BY 

Helen PA'i'LiNG Wright, Ph.D., L.M.S.S.A. 

Gibson Scholar, Department of Pathology, Guy’ s Hospital Medical School. 


Introduction. 

Although it has long been recognized that 
there is an increase in the numbers of cir- 
culating platelets in the postoperative 
period, very httle is known at present con- 
cerning the factors which bring about this 
change. During the 2nd week after opera- 
tion, when the platelets usuaU)' reach their 
maximum, it is found that thrombosis 
occurs more frequently than at other times 
(Hueck,' Dawbam et al," Kristensen,^ 
©wre,'* Willinsky,® Nicolaysen,® Brock,' 
Pilcher,*' ® Barker et al,^° Wright“). It has 
been estimated that pulmonar}' embolism 
follows about 0.77 per cent of all major 
operations (Barker et al.’--), while from 
autopsies it is kno^\Tl that thrombosis of 
some degree, clinically suspected or not, 
occurs in a far greater proportion of pa- 
tients. Burke” showed b}^ careful dissec- 
tion at postmortem e.xaminations that 
thrombosis at some site was present in 24 
per cent of all cases, both medical and sur- 
gical, and he quotes the following figures 
for similar obser\'ation5 abroad: Ger- 
mant'’ (Bela”) 14 per cent, Australia (Cle- 
land'-') 6.3 per cent, and Switzerland 
(Wantoch”) 7.7 per cent. In this countr\' 
Pilcher' reported 261 cases of thrombosis 
and pulmonar}' embolism diagnosed clini- 
calh' during 10 years at Universih' College 
jjHospital, London, among which the mor- 
C-alih'-rate was 16. 8 per cent, 4.6 per cent 
ja\eing due to fatal pulmonaiy embolism 


following an earlier clinical diagnosis of 
thrombosis elsewhere. 

The problem of postoperative thrombo- 
sis is, therefore, one which merits consider- 
able stud}', and the present series of experi- 
ments have been devised in order to throw 
light upon some of the factors influencing 
the rise in blood platelets in the critical 
period. A S3'stematic experimental study of 
postoperative platelet changes has conse- 
quently been undertaken by subdividing 
the component parts of major operations 
into stages in order that the effects of 
various constituent procedures may be 
studied separately. 

Methods. 

Platelet and red cell counts were carried 
out upon blood obtained by razor cuts in 
the marginal ear veins of rabbits. Only 
freely flowing blood, dropping about once 
a second, was used. The blood was diluted 
with Rees-Ecker diluting fluid, modified b\' 
the addition of 2 per cent (instead of 0.2 per 
cent) formalin, in order to ensure the im- 
mediate fixation of the platelets. In order 
to prevent any platelets adhering to the dr}- 
stem of the pipettes, diluting fluid was first 
drawn up to the 0.5 mark and this was fol- 
lowed by the same quantitj' of blood. Plate- 
let and red-cell counts were both made from 
the same sample, b\' the direct wet method 
using a Biircker counting chamber. 

Veterinaiv- nembutal, i c.cm. (60 mg.) 
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per kilo bod}' weight, injected intraperi- 
toneally, was used as anaesthetic in every 
instance. 

Operative Procedure. 

Six full-grown rabbits, fed upon fresh 
vegetables , oats and bran , were used for this 
series of experiments. The interval between 
each operative stage in any animal was 
at least 5 weeks. Observations were made 
upon the numbers of platelets and red cells 
before each operation, immediate!}' after 
(within I hour) and on the 4th, 7th', 10th, 
14th and :2ist postoperative daj's. 

The graded operations were as follows : 

1. Bleeding with minimal surgical 
trauma. The marginal ear vein was cut 
transversely with a sharp razor, care being 
taken not to damage the surrounding tis- 
sues. Each animal was bled 35 to 40 c.cm. 
(estimated to be about 25 to 30 per cent of 
blood volume) in 10 to 15 minutes. 

2. Simple skin incision. Under anaes- 
thesia, a longitudinal incision 2 to 4 cm. 
long was made through the skin and super- 
ficial fascia in the left paravertebral region 
about 1 1 cm. from the midline. The repair 
sutures were catgut. 

3. Skin and muscle incision. A similar 
incision was made in the right paraverte- 
bral region and was extended deeply to in- 
clude the skin, fascia, fibrous muscle sheath 
and muscle tissue to a depth of about 3 cm. 
'Very little bleeding occurred and the tissues 
were repaired in three layers Operation 
time was about 15 minutes. 

4. N on-surgical destruction of muscle 
tissue. 2 c.cm. of a 2.0 per cent susj)en- 
sion of Neosyl (aluminium silicate) in 
normal saline was injected into the thigh 
muscles upon the left side, about 2 cm. 
below the head of the femur. 

5. Coeliotomy with manipulation of Ae 
gut. A midline abdominal incision, pass- 
ing downwards for 3 or 4 cm. from the 
xiphistemum was made to expose the abdo- 


minal viscera. Loops of intestine were 
withdrawn from the abdominal cavit}’ ob 
to warm cloths and for 3 minutes were 
gently handled in a manner similar to that 
used when inspecting the gut systematically 
for a lesion in mah. Care was taken not 
to pull upon the mesentery'. The intestinal 
loops were replaced and the incision re- 
paired in layers. 

6. Coeliotomy with autolysis of muscle 
strip. A midline incision about i| cm. in 
length, was made in the middle abdomen. 
The linea alba was opened for about i cm. 
and from the sides of this incision strips oi 
muscle, the whole thickness of the abdo- 
minal wall, were removed. These strips 
were crescentic, I'-cm.. long, and about 
I cm. wide, in their central portions. They 
were introduced deeply between the folds 
of gut, care being taken to disturb the latter 
as littie as possible. The repair of the 
abdominal wall was performed as before. 

7. N on-surgical sterile irritation of the 
peritoneum. A low-grade peritonitis was 
produced by intraperitoneal injection of 
5 c.cm. of 2.0 per cent suspension of 
Neosyl in normal saline. 

8. Splenectomy . The figures for this stage 
were obtained upon a different group of 6 
rabbits as it was considered undesirable to 
use animals after the production of P^n- 
tonitis since the surgical technique would 
be complicated by the presence of adhe- 
sions. An incision similar to that used in 
Stage 2 w'as made. The exposed stomac 
was drawn forw'ard and the spleen removed 
after the successive ligation of the splenic 
vessels without previous clamping (7^® 
Steiner and Gunn’'), Repair was carrie 
out as before. 

Results. 

The average red-cell and platelet counfi 
for the initial observations and for the state 
postoperative days are set out in Table I. 



CHANGES IN NUMBERS OF CIRCULATING BLOOD PLATELETS 


Fig. I shows the average percentage change 
from the initial counts at various intervals 
after each traumatic procedure. 

The imrnediate effect of haemorrhage 
(Stage i) was to reduce the red-cell and 
platelet counts proportionate^. Both 
counts returned to within normal limits by 
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tion to the severity of the operation. It 
was hardly noticeable in Stage 2 when the 
skin alone was damaged (10 per cent rise) 
and became most marked in Stages 5 and 8 
when there was both muscle damage and 
peritoneal irritation with tissue destruction 
(80 and 123 per cent). In Stages 3, 4 , 6 


Table I. 


Day 


Initial 

Within 

I hour 

4th day 

7th day 

loth day 

14th day 

2ist day 

Stage I 

R.B.C.s 

6.10 

4-52 

4.85 

5-14 

5 55 

5-77 

6.00 

Haemorrhage 

Platelets 

549 

350 

420 

512 

500 

529 

546 

Stage 2 

R.B.C.s 

5-Si 

5-79 

5S1 

5-38 

5-75 

5.S1 

5-78 

Skin incision 

Platelets 

554 

548 

570 

609 

593 

575 

53S 

Stage 3 

R.B.C.s 

6.02 

5-95 

5.88 

5.90 

6.09 

6.07 

6.00 

Muscle incision ... 

Platelets 

575 

362 

610 

770 

S52 

739 

5S4 

Stage 4 

R.B.C.s 

5-91 

5-92 

5-95 

5-87 

5. So 

5-83 

5-79 

Muscle destruction 

Platelets 

544 

545 

601 

742 

801 

694 

569 

Stage 5 

R.B.C.s 

5-97 

5 85 

5-84 

5-83 

5-93 

5-93 

5-97 

Manipulation of gut 

Platelets 

593 

' 580 

645 

822 

1027 

779 

600 

Stage 6 

R.B.C.s 

5 -98 

5-94 

5-94 

5-97 

5.92 

5-92 

5-83 

Autolysis 

of muscle strip 

Platelets 

514 

508 

598 

714 

830 

654 

526 

Stage 7 

R.B.C.s 

5-79 

5-94 

578 

5-77 

00 

3.80 

5-79 

Sterile peritonitis 

Platelets 

554 

554 

572 

6S2 

770 

677 

553 

Stage 8 

R.B.C.s 

— 

— 

— 

— 

— 

— 

— 

Splenectomy 

Platelets 

541 

341 

S05 

1162 

1120 

815 

641 


Average red-cell and platelet counts on the various days. 
R.B.C.s in millions. Platelets in thousands. 


the 14th day, the restoration of the plate- 
lets being rather more rapid than that of the 
red cells. 

The general configurations of the curves 
in each of the other 7 operative procedures 
were similar, though the extent of the res- 
ponse varied. In aU the stages the red-cell 
counts retnained steady throughout. The 
platelets, however, in all instances showed 
an increase in numbers, reaching a maxi- 
mum in 7 to 10 days and thereafter return- 
ing to normal by the 21st day. The extent 
of the rise appeared to bear a direct rela- 


and 7, where the degree of tissue damage 
may be assumed to be roughly the same, the 
increase over the initial count in the num- 
ber of circulating platelets was remarkable 
similar, being 50, 48, 62 and 62 per cent 
respectively. 

Discussion. 

From a search of the literature upon the 
blood platelets changes following surgical 
procedures, it is surprising how piecemeal 
is the present state of knowledge. The wide 
varieU' of methods used for the actual 
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counting, together with differences of types cerned has not been elucidated. Tin 
of subjects or species of experimental present study; while repeating some of thi 
animal, renders it difficult to compare the observations made by previous workeK 
findings of the many investigations. From has attempted to systematize the field o 
such observations as have been made, how- investigation both by using a standar 

Fig. I. 

Average numbers of platelets (solid circles) and red cells (hollow circles), 
expressed as percentages of the initial counts on the various days following 
operation. Curves numbered (i-S) to correspond with the experimental 
stages described in the text. 
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published their study upon platelet counts 
in man follo\ting' operations and parturi- 
tion. Their observations, now confirmed 
both clinically and experimentally bt)- other 
workers, showed that haemorrhage alone 
was not followed by a rise in the numbers 
of circulating platelets, but that a rise oc- 
curred after surgical procedures. After 
considering several possible causes of plate- 
let stimulation, thej^ concluded that the onlj- 
feature common to all their cases which 
showed the increase in platelet count, was 
tissue damage witli the consequent absorp- 
tion of autol3dic products. Further, they 
showed that to some e.xtent the degree of 
response was correlated with the extent of 
damage. Recentty Adams’* has published 
a stud}’ upon a group of 51 miscellaneous 
surgical cases in man which showed per- 
centage platelet elevations of a similar 
order to those found by Dawbarn and his 
associates. Adams noted that while small 
responses are evoked by minor operations 
and large ones by procedures involving 
much dissection and manipulation, the 
great majority of operations, whatever their 
nature, caused a remarkably constant in- 
crease in platelet numbers. 

These observations, both for haemor- 
rhage and for operations, are confirmed by 
the present experimental study. Haemor- 
rhage was followed by an immediate and 
equal fall in both red cells and platelets. 
The subsequent rise in both took place 
steadily during the ensuing 3 weeks, but 
the count for the platelets never rose above 
that initially observed. The other pro- 
cedures , viz . , muscle incision . chemical des- 
truction of muscle, autotysis of muscle 
strips and sterile peritonitis showed practi- 
cally identical platelet responses, the in- 
crease in count being to 150 to 160 p)er cent 
of the initial figures. This percentage in- 
crease is very similar to those found in man 
by Dawbarn cf al. and by Adams. 

Other workers have reported elevated 


platelet counts in circumstances in which 
there has been no surgical inteiA'ention, but 
in which absorption of the products of tissue 
autolysis has occurred. Brock and Rake’" 
found an increase in platelets in tubercu- 
lar patients with pleural effusions, and they 
also shov'ed that tuberculous rabbits when 
treated with tuberculin showed a similar 
rise. Steiner and Gunn"" found a rise in 
platelets in rabbits following exposure to 
ultra-violet light and, from a comparison of 
these findings vith those of the postopera- 
tive period, they concluded that both were 
due to absorption of breakdown products 
of injured tissues. Pohle"’ made the same 
suggestion to e.xplain the increased platelet 
count following menstruation in women. 
Fleming," using dogs and rats, showed 
that a small platelet rise of 10 to 15 per cent 
followed irritation of the lungs with nitrous 
fumes. The numbers increased in the 
circulation within an hour, but unfortun- 
ately observ'^ations were not made on days 
subsequent to the exposure. Zschau"’ 
showed that intravenous injection of pro- 
tein solutions (casein) into rabbits was 
followed b}’ a definite rise in the numbers 
of circulating platelets, which began about 
the Sth day and returned to normal in 2 
to 3 weeks. Under sterile conditions he also 
excised strips of lumbar muscle which he 
then replaced in the sites of e.xcision to 
undergo autolysis. The platelet increase 
following this procedure was very similar 
both in duration and e.xtent to that follow- 
ing autolysis of muscle strip in the abdo- 
minal cavity in the present series. Kbnig*'* 
found that a number of proteins or protein 
breakdown products (casein, novoprotein. 
lucarnol, m.uscle press juice, xanthine, 
guanosine and adenylic acid) caused a rise 
in the platelet count. He concluded that it 
was the autolysis of nuclear material 
which was the chief factor in stimulating 
the platelet response in the postoperative 
period. 
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That the rise in platelets in the circula- 
tion is due to tissue damage is supported by 
the present stud}'. The inciease m 
numbers following destruction of muscle , 
with Neosyl (Stage 4 ) is closely 
with that after muscle incision (Stage 3 ). 
Slarly a comparable increase occur. 
wiTh sterile neosyl P^tenhis (Stage 7 ) a”d 
with autolysis of muscle m the abdomma 
cavity (Stage 6 ). In both these latter con- 
ditions tissue breakdown products entered 
the blood-stream from the peritoneuim 
The most marked increases were obsewd 
in Stases 5 (manipulation of gut) and b 
TiSmy) and may well have been 
dm: to the considerable tissue '.ni"'"!' 

Tonally inflicted. The large r- toflowmg 
Stase s of the present senes falls into lin 

with the thit the 

and his colleagues and by Adams, that fl 

sr t ”Sur piaS:tTou„t. 

marked (Liles/-'- 

Ser td'^Guni-’ Kbnig.-- Wrighn 
Tto marked rise may be due partty to tl e 
LSaflve trauma caused by eons.demb te 
n^aniptdatioo of the vtacera. and party t ^ 

tueSreTortrorTIundautplate- 
lets from the circulation. 


II. 


It would seem, therefore, that these 
traded animal experiments support the 
Ivpothesis that tissue damage resulhng in 
is an important factor in initiat- 
increase in platelet numbers in the 
'Ffstoperative periol and that additional 
' Kht may well be thrown upon the namre 
J ultimate stimulus by the further 
Fnvestigation of tissue extracts and their 
chemical components. 


Eefekences. 

I. Hueck, H. Miinch. med. Woclienschr.. 1926, 
Ixxiii, 173- 

a. Dawbarn, R. Y.. F. Earlam, and W. H, Evaas. 

Joiirn Path. Bad.. 1928, xxxi, 833. 

3. Kristensen. A. Ada Med. Sca„d., 1929, Wk. 

167 

4 0 wre, A. Ada Chir. Scand.. 1929. Suppl B- 
3 WilUnsky, B. Lancet. 1930. i«6. 

1 Nicolayscn. J. Ada Chir. Scand.. 193 ^.^. 

7 Brock, R. C. Lancet. 1933 . >- 688. ■ 

8 Pilcher. R. Brit. Joum. Siirg.. i 937 . x-V. 4 ' 

9. Pilcher, R. Lancet. 1939. 629. 

10 Barker N.W., K. K. Nygaard, Y. 

Indi.T. Priestley. Prac. Staff Meet.. Mayo 

Wdght’ H^F. Jonrn. Path, and Bad.. 1942, 

K. K 

and J . T. Priestley. Proc. Staff Men.. . 

Clin.. 1940. X'G 769- 
Burke, M. Amer. Journ. Med. •. 

mm.*. 

,6. wSoch, H. Sch-Mi-.. mtd. 

1935, Ixv, 997 - p^oc. Soc 

cxcvii, 40. xsi, 12] 

22. Fleming, A. J^ 7 «« . chir.. J 9 . 

Zschau, H. Dent. Zeitschr. J. 


13- 


14. 


23- 


ccxxx, 13. 

24. Kdnig, W. Arch. f. him. Ch, . 

447 


1932, cl-x 


'Fir- _ K- Biol, and 3h 

25. Liles, R. T. Proc. Soc. Expn- 

1925-6, xxiii, 4891 andBaci. 

26. Wright. H. P. Jonrn. Path, ana 

Ivj, 15^' 


K 


A Case of Retroperitoneal Haemorrhage Causing Death 
in Late Pregnancy* 

BY 

i\lEAVE Kenny, M.D., F.R.C.O.G. 
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I. Doniach, M.D., B.S. 

From the Departments of Obstetrics and Gynaecology and Pathology, 
British Postgraduate Medical School. 


A MARRIED wotnan, 30 years old, attended 
our antenatal clinic in the 28th week of her 
2nd pregnancy. During an illegitimate 
pregnancy 4 years ago she had been treated 
for gonorrhoea and had borne normally a 
full-time healthjf child. Evidence of 
venereal disease was not found now; she 
was very well and was sent to a clinic 
nearer her home for regular supervision 
until later pregnanc3^ Returning here at 
the 36th week for routine inspection she was 
found to have oedema of the legs and the 
blood-pressure was 160 / 100 mm. Hg. She 
was urged to staj’’ in hospital but preferred 
to arrange her domestic affairs before ad- 
mission. However, on the morning follow- 
ing her visit to the clinic she was brought 
in unconscious, ashen and pulseless and 
died within half-an-hour. At the moment 
of death Caesarean section was performed 
and a new-dead, mature child was de- 
livered. The laparotom}'* revealed a little 
dark fluid in the peritoneal cavitj^ and a 
massive retroperitoneal haemorrhage on 
the left side. The uterus was not ruptured 
nor was there anj' evidence of other vis- 
ceral injmy' or external violence. The 
bladder contained a few drops of clear 
urine. 

* Shown at meeting of Section of Obstetrics and 
Gi.'naecologj’, Ro^-al Society of Medicine, March 
16th. 1945. 


The husband said that sexual intercourse 
had taken place during the night and twice 
that morning. Follotving this second act 
the wife described sharp pain in the left 
side, became faint and looked ghastly. He 
gave her tea in bed and, as she became 
worse, got an ambulance and brought her 
to hospital. She was dead in 2 hours from 
the beginning of the illness. 

Postmortem examination (6 hours later). 

The abdomen contained a great retro- 
peritoneal blood-clot, chiefly on the left, 
extending from the diaphragm to the brim 
of the pelvis and across the midline half- 
wax^ towards the ascending colon. (Fig. i). 
The descending colon, pancreas and origin 
of mesenteiy'^ of the small intestine were all 
pushed forxvard. There were, rough!}’, 2 
litres of blood in the retroperitoneal tissues, 
a good proportion of it l3ang around the left 
kidne3^ The left broad ligament was ex- 
panded b}’ clot to a thickness of 2 cm., but 
there was ver}'’ little blood in the recto- 
vaginal septum or in the right broad 
ligament and none in the inferior pelvic 
fascia. Aneurv'sm or rupture was not found 
on dissection of the abdominal and pelvic 
vessels. The heart (3S0 g.) showed a slight 
left ventricular h3pertroph3' and scattered 
subendocardial haemorrhages. The aorta 
and its branches were elastic, smooth- 
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walled and practically free from atheroma. 
The inferior vena cava was patent, but 
together with its tributaries had been com- 
pressed by the retroperitoneal blood-clot. 
The tonsils and tonsillar lymph-nodes were 
enlarged. There were scattered superficial 
erosions of the gastric mucosa. The liver 
(1,320 g.) was soft, friable and pale brown, 
its substance shrunken under a wrinkled 
capsule. The dorsal surface of the right 
lobe showed a few scattered subcapsular 
haemorrhages. The kidnej'S were normal 
in size and remarkably pale. Their cap- 
sules stripped easily, revealing a smooth 
surface. The cut surface showed a dead- 
white cortex of normal thickness fairly well 
differentiated from the medulla. The retro- 
peritoneal blood-clot had extended along 
both renal arteries into the connective tissue 
of the pelves. Apart from the gestational 
hypertrophy of the pale uterus the pelvic 
organs appeared normal. The spleen 
(no g.) was pale and flabby. The pituitarj' 
(1.2 g.) showed gestational enlargement. 
The brain (1,220 g.), respiratory system, 
thyroid (50 g.), adrenals, pancreas and 
vertebral bone-marrow were all free of 
gross lesion. 

Microscopic findings : 

Liver. Numerous sections of the subcap- 
sular haemorrhages show only dilatation 
and engorgement of the peripheral portion 
of the sinusoids of some of the lobules. In 
one area there is a more advanced lesion. 
The capillaries of the portal tract are dis- 
tended and the surrounding connective 
tissue is infiltrated with free red cells, 
lymphocytes and occasional polymorpho- 
nuclears (Fig. 2). The junction of the peri- 
pheral sinusoids with the portal tracts is 
marked in a few places by the deposition of 
clumps of fibrin( Fig. 3) . The cytoplasm of 
the neighbouring hepatic cells has been 
compressed, the nuclei are swollen and 
show an occasional mitosis (Fig. 4). 


Kidney. The capillaries of the glomeru- 
lar tufts show a moderate fibrillary oederaa- 
tous swelling of their basement-membranes 
5)- A few glomeruli show a more 
advanced ischaemic sclerosis and there is 
an early elastic hyperplasia of occasional 
interlobular arterioles. The afferent arteri- 
oles are normal. Cardiac muscle. The sub- 
endocardial muscle-fibres are swollen, 
vaculated and degenerate and are separ- 
ated b}^ free interstitial collections of red 
cells (Fig. 6 ). Retroperitoneal chi. The 
fat is replaced by masses of red cells 
intersected by festoons of agglomerated 
platelets. The capillaries appear normal. 
Stomach. The superficial mucosal erosions 
are infiltrated with polymorphonuclears. 
Sections of the other organs do not show 
any striking changes except perhaps for 
an unusually marked development of the 
theca-luteal cells in the •ovar}^ 

Discussion. 

The pre-eclamptic clinical signs of hyper- 
tension and oedema were thus found to be 
based upon pathological changes in the 
liver, heart and kidneys typical of 
eclampsia. 

In theory, the source of the retroperito- 
neal haemorrhage may have been arterial, 
venous or capillary. We may easily have 
missed a miliary congenital aneurysm (a 
source of spontaneous intra-abdominal 
haemorrhage suggested by Bruce’}, but as 
far as we know, such aneurysm has not as 
yet figured in the literature. Rupture 0 
uterine veins in pregnancy has been des- 
cribed ; in these cases there is gross intra- 
peritoneal haemorrhage. ° We rnay have 
overlooked a ruptured pelvic vein in this 
case, but the failure of the blood to trac 
down into the inferior pelvic fascia or into 
the rectovaginal septum forbids such a 
source. A spontaneous perirenal grop 
capillar}' oozing has been described 
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Retroperitoneal blood-clot removed at postmortem together 
with the kidneys, aorta, iiifenor vena cava and the pelvic 
organs. The mam mass of clot can be seen around and below 
the left kidney. 
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RETROPERITONEAL HAEMORRHAGE CAUSING DEATH 


nephritis, leucaemia', haemophilia and 
hypertension by Halban and Seitz/ 
Lawen,"* in a general article on massive 
retroperitoneal haemorrhage, states that it 
may occur in eclampsia, although he does 
not actually describe any cases. Our patho- 
logical findings of eclampsia on the one 
hand and the absence of any rupture of 
large vessels on the other point, therefore, 
to the retroperitoneal capillaries as to the 
source of haemorrhage. This tendencj^ to 
capillai^^ thrombosis and haemorrhage in 
eclampsia is, of course, weU exemplified b}^ 
the frequent occurrence of such lesions in 
the brain, liver and placental site. 

It is difficult to neglect the clearcut 
clinical picture of trauma — the sharp onset 
of pain in the abdomen during coitus, the 
collapse, the swift demise. Trauma may 
weU have played the part of precipitating 
the haemorrhage. Low® has recently des- 
cribed a similar case of fatal retroperito- 
neal haemorrhage in late pregnancy which 
he ascribed to the strain of defaecation. 
Constipation was a common factor in most 
of the cases of spontaneous retroperitoneal 
haemorrhage in men and non-pregnant 
women reviewed b3'^ Eiss.® A personal 
communication b5^ an ex-colleague. Doctor 
Eileen Wilson, M.R.C.O.G.,' teUs of 

■■ A woman aged 25, without toxaemia of preg- 
nancy, admitted in labour to Epsom County 
Hospital in 1942. A full-time child was born 
normally after S hours. Twenty-six hours later, the 
woman collapsed suddenly with signs of internal 
haemorrhage and a mass was felt in the left flank 
from pelvis to costal margin extending across to the 
right flank. Blood transfusion did not effect 
improvement. Laparotomy was done 20 hours after 
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the onset of symptoms and a great clot removed 
frpm the retroperitoneal space, but further bleed- 
ing began and the woman died at once. The 
haemorrhage was found to have come from a 
ruptured aneurysm of the left renal artery.” 

Summary. 

A case is described of massive retroperi- 
toneal haemorrhage causing death in a 
woman with pre-eclamptic toxaemia in late 
pregnancy and foUowing coitus. Eclamptic 
lesions were found in liver, kidneys and 
h(-art. The source of the haemorrhage was 
not discovered. The literature is reviewed 
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A Series' of Forty Cases of Vesicovaginal Fistula 
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The problem of the vesicovaginal fistula 
has interested gynaecologists ever since 
surgery began to offer hopes of its cure. 
Mafouz Bey‘ has given a fine review of the 
history of its treatment, and Chassar Moir" 
has retold in detail the fascinating storj' of 
J. Marion Sims’s work on this condition. 
At one time a terrible problem b}' reason 
of its frequency and the distress which it 
causes, the vesicovaginal fistula excites 
interest in western countries now'adays 
largely by its rarity and its historical asso- 
ciations. The difficulties of treating those 
cases which are encountered remain. 

Where good obstetric practice is not 
widely available these fistulae are still fairly 
common. In the last 6 years I have had 40 
cases admitted under my care. The series 
is not large compared with those that' 
many surgeons in the East could produce 
— Mafouz Bey himself had treated more 
than 400 by 1938 — but it may serve to 
illustrate some of the types which occur, 
and the results obtained, for the most part, 
b}^ the flap-splitting operation. The aeti- 
ology of the obstetric fistula and the pre- 
liminary treatment have been described by 
many authors, and no further mention of 
either is therefore necessary in this paper, 
except to stress that this preliminary 
treatment is most important (anaemia and 
urinar}!’ sepsis are the conditions most re- 
quiring attention) and to mention that in 
this series one fistula was the result of a 
radium burn, and another the result of 


lympho-granuloma, which caused the 
whole of the urethra to slough. 

I find it convenient to classify vesjco- 
vaginal fistulae according to their situaaon, 
and rmder three heads. First, a fistula may 
lie in the vagina at an appreciable distance 
from the cervix and from the internal 
urinary meatus; a midvaginal fistula. Oi 
it may be adjacent to the cervdx, when scar 
tissue usualty fixes it to that structure: a 
juxta-cervical fistula. Or it may be near 
to, or actuallj'^ involve, the internal urinary 
meatus or even the urethra, a part or whole 
of which may have sloughed away. This 
it is convenient to call a juxta-urethral 
fistula. 

In this series of 40 cases there were 18 
juxta-cervical, 5 micivaginal, and 17 ju.vta- 
urethral fistulae. 

All the juxta-cervical and midvaginal 
fistulae were operable, but 2 of the ju.xta- 
ceiwical cases were unfit for operation on 
account of their poor general condition. 
They went home and unfortunately' did not 
return. The remaining 16 juxta-cemcal 
fistulae and all of the 5 'midvaginal were 
operated upon by' the flap-splitting method. 
Two of each type had been operated upon 
before elsewhere, once or more than once. 
All were healed at the first attempt 
I juxta-cervical fistula. It was not a dun- 
cult case but the patient pulled out her 
catheter and' a pin-hole fistula remaine 
w'hich may have healed since, but I hn\e 
been unable to trace her. The midvagma 
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fistulae were most of them comparativeh’ 
eas3', but manj^ of the juxta-cer\acal were 
most difficult to reach or to suture, on 
-account of the immobility of the cervix and 
of bands of scar tissue which narrowed the 
vagina. Nevertheless, there was no case 
which I thought would be better ap- 
proached by opening the abdomen or bj^ 
opening the bladder suprapubically, and I 
begin to doubt whether it is often necessary 
to do so. 

The juxta-urethral fistula were much 
more difficult. There were 17 cases of this 
U'pe, of which 3, being unfit until the local 
or general condition improved, left hospital 
and unfortunate^ did not return. Of the 
14 cases which remained, 2 were regarded 
as inoperable because in each case a large 
part of the inferior border of the fistula was 
bone: the os pubis; and it seemed, to me 
at least, impossible to mobilize the bladder. 
In the whole series there has been no other 
criterion of inoperabilit)^ Success was not 
achieved in i of these cases in which there 
was also an inoperable recto-vaginal 
fistula, and the other case died after trans- 
plantation of ureters from suppression 
of urine. Seven cases were treated bj' the 
flap method, and 5 were cured b}' the first 
attempt. One of the failures was still oper- 
able but did not return, and the other died 
from suppression of urine after transplanta- 
tion of ureters. For each of 3 cases in which 
the whole of the urethra had sloughed a 
new. urethra was made. One of these was 
ver^? successful, but the other 2 became 
verj^ septic and sloughed. One of them was 
not an obstetric fistula but the result of 
l\-mpho-granuloma, and it was perhaps a 
mistake to attempt it, but the tissues seemed 
, health\’^ and the operation carried little or 
no risk. The other of these failures had one 
ureter transplanted successfulh' but the 
patient refused tt) wait for the second opera- 
tion, and she too must, therefore, be classed 
as a failure. Two cases remain to be ac- 


counted for, and in each the “saccule” 
operation was performed, as described 
below. It failed each time, but in one of the 
cases both ureters were successful!}' trans- 
planted, and the other case was made oper- 
able by the flap method and was thereby 
cured. 

To sum up, 21 juxta-cervical and mid- 
vaginal cases submitted to operation, and 
20 were cured by the flap method at the 
first attempt. In 14 juxta-urethral cases 
the patient agreed to operation. The flap 
method was performed for 7, with 5 suc- 
cesses. Three more patients were cured by 
other methods, making a total of 8 cures, 
if we ma\' call transplantation of ureters a 
cure, which, strictl\- speaking, it is not, 
since the fistula remains. Combining all 
tj-pes: of 40 cases, 35 submitted to treat- 
ment and 28 were cured, 25 b}- the flap 
method and 3 b\' other means. There were 

2 deaths from suppression of urine follow- 
ing transplantation of ureters. Two cases 
were regarded as inoperable, and these 
cases are included in the 35 which sub- 
mitted to treatment. Onlv 4 patients sub- 
mitted to a second operation : one was an 
unsuccessful saccule operation cured sub- 
sequenth’- by the flap method, and the other 

3 underwent transplantation of ureters. 

I propose to describe the flap operation 

in some detail since this was used most 
frequentl}’ and with most success. 

4 

The Fl\p Oper-Atiox. 

Cro3sen° classifies the various methods of 
operation which have been used. He 
recognizes two methods' of flap-splitting, 
one from the margin of the fistula ouhvards 
towards healthy tissue, and one from 
health}- tissue towards the fistula. This 
latter method seems to be little mentioned 
in the literature, and little used as far as my 
enquiries have informed me, yet it seems 
to me to be immeasurably the sounder. To 
try to split the margins of the fismla into 
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vatinal and vesical flaps is to make on- tear as one dissects and thesntoessttat 
necessary difficulties. It is very hard to hold. 

find the plane of cleavage (the pubo-cervi- anaesthetic. An intraspinal anas- 

cal fascia) by searching for it through Ae percaine is ideal and la?i 

scar tissue of which the margin of the fis- point of importance as a difficnlt 

tula is composed. It is, on the other han , may take from 2 to 3 hours to coe- 

verji easy to find it at some place remote 

from the fistula where to n« posMm. a.,rf e.vposnre. Ihaitonlj 

One makes an incision through t ^ . „vnpnence of the lithotomyposition.lt 

skin and then inserts mto it “ P™ b "necessaw to pull the patientien 

of blunt-pointed scissors, vhichcasiy r-rdown narticffiarlvwhenopenitiiigapiii 

the correct fascial layer, just as m colpor_ ^o vm patoa y ^ 

rhaphy. The further P™“dum is de cnbed ^ “vta ure^ the n. 

below, but It remains to consider omer « P operator, and tcs 

difficulties which ^ K LLliar retraction around the sjmiphyds 

of the fistula brings about. First, there is the p nf fhpm ver\i hard to reach. 

1 ^- isth« ffiS i 

and one may hope that it mil hod t thp anterior vaginal"*- 

atotVrpenfficularmffie^t 

. of the fistula parallel to the vaginal wall, 
unless there is a marked genital prolapse 
and the vaginal wall can be pulled outside 
the ostium One will rarely be so lucky . 

S a genial rule the fistula is difficult to olten "^"“-^“^^boStoploy it » 
rLeh and genital prolapse is extremely ty/pes of fistula, one ^ 
fare, no doubt owing to the dense scarring f j" fn the vagina may alio 

of the vagina which is very' cormnon. u . • particularly iii 

V, -.rmcr a ttemoted the incision there IS still obscure the \ie , P , -ujjjk careiulh 
the difficulty^ of separating the vagina from divided with the 

thp bladder. The edge of the fistula is very' where these ca desirable to cover 

liable to be bruised and lacerated m the with vagina) shw. 

ff!r^Evvet it is this very edge which one is the repair in *6 bladcler mi e 

Tstoe presenfly and upon which one and it is t» to-i 

fl rdf Saling. Thfapproach des- tissue m the ffginal skin .» 

f Ld below preserves this edge from ':!'y “iVf fah f™® 

a'nd enables one to mobilise the |hej.c.n.ty ^ the 

bladder with comparative ease. ^ f h P “ f '^fveoW 

Time of operation I prefer notte than incbito carried up » 

_ rnonths to elapse from the last labour or if the para g , 

Lt operation before a repair is attempted, these b^ids an § j js usually re- 

If the tissues are at all oedematous they will An Auvard s speculum 


almost perpendicular 10 =“^7" 

of vision and the fistula can • „1 jo 
This manoeuvre causes ffie p meum » 
rise and obscure the ™w, buta^P^j 
vaginal incision will remedy thi . . 

ofL have .0 resort to this incm^fo JJ 




Fig I 

An easy midvagmal fistula 


B T 



Fig 2 

Both incisions ha\e been made, and the scissors 
are separating the bladder from the \agina In 
practice this is done first from the other (i c higher) 
incision, so that anv blood which issues from it will 
not obscure one’s work on the lower incision 



O.D. 



Fig. 3. 

Bladder and vagina have heeii beparated widely 
through each iiicibion on each bide. Only the 
edge of the fi.btula now holds them together. A 
No. II Bard-Parker knife is die iding this last 
connexion, cutting on to a pair of closed scissors 
inserted through the lower incision and emerging 
from the upper. 

•1. 



assistant, but this has not been shoivn. 




Fig. 5. 

The suturing is complete and the traction sutures 
have been removed. It remains only to suture 
the anterior vaginal wall. 

>.T. 


Fig. 6. 

The procedure adopted for juxta-cervical fistulae. 
After retracting both vaginal flaps, the bladder, 
with the fistula, will be dissected from the front of 
the cervix. This dissection mav also be required 
in the lower fistulae (midvaginal or juxta-urethral l. 
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quired, and sometimes it is helpful to sew 
the labia minora to the buttocks to keep 
them out of the way and to open up the 
ostium. FinaUj^ a volsellum is usuall}'^ 
applied to the cerv'ix and a tissue forceps 
near the lower end of the vaginal wall so 
that the anterior vaginal wall maj^ be kept 
on the stretch while tlie first incision is being 
made. IMore often than not, the volsellum 
vtII have to be pushed upwards (anatomi- 
cal!}^ speakfng, that is) in order to stretch 
the vagina, since 'the cervix cannot be 
pulled down if there is no genital prolapse. 

The incisio 7 i. An incision is made from 
below ’upwards to the fistula through the 
vaginal skin, and then from the fistula up- 
wards to the c jnux (Fig. i) , except in juxta- 
cerv’ical fistulae, which will be dealt with ' 
separately. The depth of the incision is the 
same as for colporrhaphy, and there is no 
particular diflSculty except that usuall}'^ one 
is working within the vagina. The points 
of a closed pair of Mayo’s scissors, cur\'ed 
on the flat, are then thrust into the fascial 
space between the bladder and the vagina, 
which are then easily separated by open- 
ing the blades of the scissors (Fig. 2), again 
as in colporrhaphy. This manoeuvre is 
carried out on each side through each of 
the incisions, so that finally the bladder and 
the vagina are held together only by the 
adherent margins of the fistula. All around, 
the bladder and the vagina have been 
cleanly separated in a plane of cleavage 
easily found by this approach from a 
distance, where scarring is minimal or 
absent. M^ith ju.xta-cervical fistulae the 
incision above the fistula towards the cenux 
ob\nously cannot be made as just described. 
It is made transversely across the front of 
the cer\n.x, between it and the fistiila, and 
it is then curced on each side laterally 
towards the fornices (Fig. 6). This may be 
difficult on account of scar tissue, and in 
one case it simplified matters to carr}' the 
paravaginal incision right up to the fistula 
D 
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itself, after which separation of the lateral 
flap was much easier. 

Freeing the fistula, A closed .pair of 
scissors or a probe is how inserted in the 
inferior incision, and, if possible, made to 
emerge from the upper incision (Fig. 3).' It 
is thus pressed against the scar tissue which 
still binds the bladder and vagina together 
at the margin of the fistula. A sharp knife 
(a No. II Bard Parker is vei}^ useful) is 
then used to cut cleanly through this margin 
on to the scissors or probe. This is done on 
each side, and thus the fistula is freed. 
The orifice in the bladder is clean-cut in- 
stead of lacerated, and it is fit for suturing. 
It has not been touched at aU in the separa- 
tion of the flaps. 

-In juxta-cePv'ical fistulae and in the -larger 
midvaginal ones, and even in some of the 
juxta-urethral, it is necessary to mobihze 
the bladder frorn the front of the cendx. 
This is a ver}^ common step in g}maeco- 
logical operations and need not be described 
here. If more mobilization laterally is 
required, gauze dissection will supply it. 
The pull of the gauze is on the bladder far 
away from the fistula, which will not suffer 
any harm. It must be emphasized that 
adequate mobilization of the bladder, so 
that the fistula may be closed without any 
tension -whatever, is absolutely essential. 

Suturing the bladder. As a general rule 
it is easier to suture the bladder horizon- 
tally, since by this means the best advan- 
tage may be taken of the loose bladder 
which has been dissected from the ceiA'ix. 
It is useful to insert 2 traction sutures, one 
at each side of the orifice, not less than a 
} inch from its edge. A gentle pull on these 
will prevent the loose bladder from falling 
away, and will keep the fistula steady and 
as near to the operator as possible ( Fig. 4). 

I have used only ver}' fine chromicized 
catgut, on atraumatic needles where there 
was room to use them, and closed the gap 
with a simple continuous suture, about 12 
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stitches to the inch. After each stitch the 
catgut should be gentlj^ pulled to the right 
tension and kept ^at this tension by the 
assistant. If it is allowed to slacken then 
there is great danger of the urine leaking 
at this point. This may be detected before 
the end of the operation, but if several other 
sutures have been inserted each of them 
will have to be tightened, and in doing so 
one or more of them may tear out. In any 
case there will be the risk of fraying the 
edge of the fistula, w'hich it is one's par- 
ticular care to preserve from trauma. I 
believe it to be very important also to start 
and to finish the suture at least I inch from 
the edge of the fistula, so that there maj'' 
be no feakage from ihe ends of tfie suture 
line. The suture should pass through the 
bladder musculature down to, but not 
through, the mucosa. This, it must be ad- 
mitted, is in many cases but a counsel of 
perfection. When the fistula is hard to reach 
it may be most difficult to pass a suture at 
all, in which case a good bite of bladder 
muscle probably suffices. This is certainly 
better than going tob far and including the 
bladder mucosa, which invites a leak. If 
the mucosa prolapses through the fistula so 
that it is hard to avoid piercing it with the 
needle, then it may be trimmed with 
scissors. Sometimes after the suture line is 
completed there remains plenty of loose 
bladder wall, and there is little difficulty 
in passing a second suture line Lembert 
fashion. If, however, the bladder wall is 
thin, or there is not enough left to allow 
of easy infolding, then it is better to leave 
well alone. The infolding suture is certain- 
ly not essential and I have often omitted 
it. 

Sometimes the margins of the fistula are 
so far out laterally that the traction sutures 
referred to above cannot be used, and often 
it is difficult even to pass a suture to close 
the gap. Very small needles have to be 
used. Frequent!}’ atraumatic sutures are 


far too big, and there is too little space to 
manoeuvre them in. Occasionally it help 
to employ 2 stitches, one passed from each 
side while the central portion of the hole 
is still open. These 2 sutures meet in the 
middle and are there tied together. By this 
mfeans the act of suturing becomes easier 
as one progresses towards the middle. 

It is hard to exaggerate how difficult this 
part of the operation may^ be. Several triab 
may be necessary, before each stitch is 
passed, to adjust the needle in the needle- 
holder so that it ma}'^ be introduced up as 
far as the fistula and correctly inserted. The 
concentration necessary to do this with the 
least possible trauma and with great 
accuracy makes the operation often most 
• fatiguing. And indeed throughout the 
operation each movement must be deliber- 
ate; even a little obscuring blood clot nuEt 
be removed with care, for a slight tearh 
the bladder wall or the pulling out of i 
stitch may ruin the operation. 

Testing ihe suture line. The bladder is 
now filled through a rubber catheter with 
methylene blue under a pressure of i or 2 
feet of water. The catheter may usually 
be a No. 10 or 12, but a smaller one is often 
necessary for juxta-urethral fistulae, as a 
larger one may strain the suture line an 
cause a leak. If there is no leak, to 
bladder is emptied and the catheter tume 
to one side. Only once did I find the sutUK 
line leaking. It had been particular} 
difficult to sew the left extremify ot to 
fistula which extended almost to the pu 'c 
ramus. I passed a purse-string suur 
around the leaking area and 
healed, but I am bound to sa}'^ that I w 
I was fortunate. , . , . , 

Suturing the vagina. Often thrs is ai 
easy and sometimes one can usefully e- 
cise a portion of the vaginal flaps, as 
colporrhaph}^ In case of doubt it is 0 ^ 
not to do so, because if the operation 1- 
failure one will need all tissue possi e 
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the next attempt. There may sometimes 
be difficulty in making the vaginal flaps 
meet to cover over the repair in the bladder. 
Only on one occasion did I have to fashion 
flaps and bring them across from their 
original position, and the operation was a 
failure. On another occasion I had to leave 
the bladder uncovered after performing a 
saccule operation, and this operation also 
failed, although the fistula was cured subse- 
quently. Having sutured the vagina and 
also the paravaginal incision, if one has 
been necessary, one sutures the catheter to 
the labia minora. The patient does not ex- 
perience any pain from this unless she tries 
to pull the catheter out, and she soon 
desists. Self-retaining catheters I have not 
used. They easily fall out, they are pain- 
ful if their shoulders press on the trigone, 
and for juxta-urethral fistulae they may 
press on the suture line and strain it. 

The vagina is now gently but firmly 
packed with gauze soaked in i in i,ooo 
acriflavine, which is removed after 24 
hours. 

After care. The main point of the after- 
care is to ensure that the bladder remains 
empty. It is therefore necessary to see that 
the patient does -not pull out the catheter 
and that the catheter does not become 
blocked with blood clot, mucus, orphos- 
phatic deposits. Quite a little blood ma}^ 
flow into the bladder through the fistula in 
the course of the dissection, and it is wise 
to clean it out before the bladder is closed. 
Even so , a little may be left and give 
trouble. For 12 da3^s the drainage b}' 
catheter continue^ and everj^ hour, daj' 
and night, the nurse records the amount of 
urine which has drained. One thereby' 
receives early warning if the catheter 
becomes blocked. Should it do so the 
bladder maj^' fill up and strain the suture 
line sufficiently to make it leak. But if the 
block has existed for no more than one 
hour, then little urine will have collected 
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in the bladder in this short time. The 
catheter may be cleared by injecting up it 
5 to 10 c.c. pf sterile water; occasionally 
it may be necessary to change it. This must 
be done with particular care if the fistula 
was juxta-urethral. v 

My patients are nursed on their backs, 
but if they find this very irksome they are 
permitted to turn on their sides with care 
after 4 or 5 days. I doubt much if 
nursing patients in the prone position, as 
some authorities recommend, can prevent 
the urine wetting the suture line. The 
anterior and posterior walls of the bladder 
are in contact as long as the urine is being 
constantly drained by catheter, and the 
posterior wall must, therefore, be just as 
wet when the patient is prone as when she 
is supine. Even if a suprapubic cystostomy 
were made the bladder walls would col- 
lapse and touch each other, and the urine 
is bound to wet them both. I do not think 
it is at all necessary to keep the suture line 
dry, nor do I think it possible to do so. 
Gastro-enterostomies heal well yet are 
never dry, and nobody ever attempts to 
keep them so, though I must admit that the 
comparison is not quite fair as ■ gastro- 
enterostomies would probably not heal as 
well but for the sealing action of the peri- 
toneum. Howbeit, it is hard to reconcile 
the success of the juxta-cer\ucal fistulae in 
this series with the need for keeping the 
suture line dry. The failures in this series 
were, all but one, juxta-urethral fistulae, 
which were no wetter than the others. 
The failures I ascribe to difficulties in sutur- 
ing and to the thinness of the urethra from 
which in some cases, I feel certain, the 
sutures cut out, despite great care to avoid 
tension. 

Some surgeons, at the other extreme, 
order dail}' bladder wash-outs, but tliis 
practice I abandoned after ra\’ first few 
cases except when the catheter became 
continualh' blocked with deposits. It seems 
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to be unnecessary as a routine; copious 
drinks are effective in keeping the urine 
dilute, and urinary antiseptics may also be 
given.' 

The less interference the patients under- 
go the better, and for this reason the bowels 
are left alone for lo days, before which 
time it is rare for them to act spontaneously. 
Patients do not suffer any harm or discom- 
fort from this, and they pass a stool with- 
out difficulty when given an enema. On 
the I2th day the catheter is removed, and 
the patient is then encouraged to pass water 
every 2 hours for 5 or 6 days, and thereafter 
only when she has the inclination. It is 
striking how rapidly a patient begins to 
control her bladder, and how soon the 
bladder stretches to accommodate a normal 
amount of urine, although it has been 
empty and contracted for the months or 
years during which it has leaked from the 
fistula. 

One final point regarding the after-treat- 
ment: one need not be unduly despondent 
if the patient appears to be leaking. Very 
often the leak is around the catheter and 
the repair has not broken down. One must, 
however, make certain that the catheter is 
not blocked. 

After the operation patients are kept in 
bed for 4 weeks, and advised to avoid coitus 
for a further 3 months and to report early 
if they again become pregnant. 

Other Operations Used. 

I, Bonney’s Operation for Elongation of 

the Urethra. 

This operation of Bonney^ was adapted 
for 3 cases. In these there was no urethra 
left. It had sloughed away leaving a hole 
leading from the bladder directly into the 
vagina at the site of the internal urinary 
meatus. Only in i case was the operation 
successful; in the other 2 sepsis spoiled 
what appeared to be a sound operation. 


Despite these 2 failures I fee] sure thatfe 
is the ideal operation for such cases, 

2. Saccule Operation. 

This was used in 2 cases. In these fe 
upper part of the urethra had sloughed 
'away and there was a considerable gap 
between the fistula and the remains of tk 
urethra, too big a gap to bridge by ana.- 
tomosing the fistuJa'to the top of the urethra. 
The aim of this operation is to turn over 
flaps of vaginal skin and to suture to 
so that they form a saccule intervening 
between the fistula and the urethra. The 
urine should flow from the fistula into lb 
saccule apd thence out through the urethra. 
On both occasions the saccule failed to heal 
but in I case onlj' a small portion remabdi 
open. This small hole (about | inch is 
diameter) it was possible to close by the flap 
operation, and the patient was thereb 
cured. 

3. Colpocleisis. 

This unpleasant operation was a! 
tempted twice in the same patient and i 
failed each time. I doubt if the operatic! 
is justified unless, as in this case, 
were an inoperable vesico-vaginal fistuf 
and an inoperable recto-vaginal fistula. . 
thought a colpocleisis would be better ftar 
leaving the patient untreated, and she her 
self was of the same opinion. The ti=sae. 
^vere like cartilage, and several attemp = < 
cure the recto-vaginal fistula and 2 attemp 
thereafter to perform colpocleisis 
complete failures, 

4. Transplantation of Ureters. 

This paper is not concerned wit 

technique of this operation, which , 
well described by others. My comp^ • 
small experience of vesicovaginal s 
however, leads me to think that only a s 
percentage of them needs transplan a 
and that when a large series of transp a 
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.ions is described one should enquire what 
percentage of the total number of fistulae 
seen the series represents. Too frequent 
performance of this operation is to be de- 
plored. The mortality-rate is bound to be 
higher than in the repair operation : Murray 
and Ahmed" report a mortality-rate of 21.5 
per cent. The result is nothing like so satis- 
factorj’^ as a repair, and further it is not a 
cure of the fistula, although it certainly gives 
relief. 

Healed Fistula and Subsequent 
Deliveries. 

Not all fistulae, b3^ any means, are due to 
disproportion. Nevertheless, I feel that all 
subsequent deliveries, if circumstances per- 
mit, should be bj^ classical Caesarean 
section. In a vaginal deliver}' the descent 
of the head is bound to stretch the scar of 
a healed fistula, and the risk of its tearing 
must be considerable. Caesarean section 
does not seem too big a price to pay as an 
insurance against so unfortunate an occur- 
rence. Even Case No. 23, in which a 
natural deliver}' took place within 2 hours 
of labour starting without any difficulty at 
all, does not alter this opinion. If diffi- 
culties should arise in a vaginal deliver}' the 
fistula may vei}' likely recur; when they 
have arisen, classical Caesarean section 
ma}' avoid these difficulties, but it may 
well be too late to perform this operation 
safely. The lower segment operation is 
the operation of choice if labour has been 
in progress for more than a few hours, 
and at any time if the membranes have 
ruptured. But in peeling the bladder from 
the front of the cer\’ix one ma}' easily tear 
the scar of the healed fistula, especially if 
it is adherent to the cervix. But might one 
attempt vaginal delivery if the fistula had 
been juxta-urethral, since the lower seg- 
ment incision will not encroach so far 
down ? Again I think not, because if never- 
theless the juxta-urethral fistula should 
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recur the chances that it can again be 
repaired are much less than the chances of 
success for the higher fistula ; some 57 per 
cent in this series as against some 95 per 
cent. Few of those who have suffered the 
horrors of a fistula would not share this 
\'iew and be unwilling to have a Caesarean 
section; stiU fewer surgeons who have 
repaired a fistula would wish to see it sub- 
jected to the risks of a vaginal deliver}'. 

It seems justifiable, therefore, to deliver 
by classical Caesarean section in all cases 
which one sees before labour begins and 
when considerations of sepsis do not pro- 
hibit. In the majorit}' of cases there will 
probably be no question of allowing a 
natural deliver}' as the cervix and vagina 
will be too densely scarred. 

SuM^L\Ry. 

1. Vesicovaginal fistula are classified, 
according to their situation, as ju.xta- 
cer\’ical, midvaginal, or juxta-urethral. 
In the 40 cases there were 18 jiLxta-cer\'ical, 
5 midvaginal, and 17 juxta-urethral fis-, 
tulae. 

2. The results of their treatment are 
given, and it is shown that the ju.xta- 
cervical and midvaginal fistulae were all 
operable by the flap-splitting method, and 
that all but one which were operated upon 
healed at the first attempt. 

By contrast the juxta-urethral fistulae 
were less successful, only 8 being cured 
out of 14 cases which submitted to opera- 
tion. 

3. A technique for the flap-splitting 
operation is described and illustrated, and 
other operations used and the after-treat- 
ment are also described. 

4. The view is advanced that the repair 
by the abdominal route is probably only 
rarely necessar}*. It was not required once 
in this series. 

5. It is suggested that transplantation ot 
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the ureters should rarely be required and 
should be avoided if possible. 

6. Classical Caesarean section in suit- 
able circumstances is advocated in cases of 
pregnancy following a successful repair. 

I wish to thank the medical officers who 
have assisted me, particularly Dr. E. V. 
Kalyani, M.D., who has helped at most of 
the operations and taken charge of the 
after-care in all cases; and Mr. P. M, Rat- 
nasabapathi who has dra^ra the illustra- 
tions. 
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Vesicovaginal Fistula 

A Re\ae\v of 42 Cases treated by Plastic Repair or Ureterosigrnoidostomj’ 

BY 

D. Joan Thompson, M.B., B.S., M.R.C.O.G. 

The London Mission Hospital, Travaiicore, India. 


Those who have seen cases of vesicova- 
ginal fistula all testify to the state of utter 
misery? of the patient., Constantly wet and 
stinldng, she is ashamed to go out and is 
a nuisance in the house — not onfy is she 
objectionable to others but has herself to 
endure the odour, wetness and resulting 
soreness. In India she is often deserted by 
her husband and unwanted in her parents’ 
home. She is unable to support herself 
except perhaps by begging. 

Cause. 

In countries where vesicovaginal fistula 
is a common condition the most usual cause 
is faulfy midwiferjn Including the cases in 
this series I have seen altogetiier about 80. 
Of these the cause was malignant disease 
in 3 cases (cervnx 2, bladder i) and i 
occurred after total hj^sterectomy. In the 
remainder, that is, about 95 per cent, the 
cause was obstetrical. j\Iurra5’ and Ahmed' 
in Calcutta found that in 65 inoperable 
cases the cause in 51 was obstetrical. 

But in countries with a good midwifery 
5 er\nce the picture changes, and the con- 
dition not only becomes a rarify but the 
cause differs. Operation, especially total 
hysterectomy, and radium applied to car- 
cinoma of the cerc'ix, are the chief factors. 
Latzko," reviewing 97 cases in America 
over 30 years, finds 65 occurring post- 
opera tively, 28 due to obstetrics and 4 to 
other causes. MilleC found 70 per cent in 
another series to be due to operation. 

But, taken as a whole, these postopera- 


tive cases are relatively infrequent and the 
outstanding cause of vesicovaginal fistula Is 
bad obstetrics, ilany factors contribute to 
this cause in a counfiy such as India. In 
many areas there is a lack of adequate 
facilities, doctors, nurses, hospitals, ante- 
natal care. Bad communications makejt 
difficult for a patient to be taken to hospital 
or for a doctor to reach her home. The 
Mahommedan religion will not permit a 
woman to be treated by a man doctor, and 
this edict is still strictfy observed by many 
millions of Muslims and some Hindu castes. 
Custom dictates that midwifery be handled 
bj^ the native “ midwives ” or dais, 
ignorant women who have learnt their 
craft from tradition. They are called in 
when labour begins, do not allow the 
patient to rest or take nourishment, and 
insert a dirfy hand into the vagina with 
nearl}'^ eveiy^ pain. i\Ian3'’ women, especi- 
all}^ primigra\ndae, become utterh- e.x- 
hausted and are unable to deliver them- 
selves. Their condition deteriorates, the 
dais become alarmed and medical aid is 
sought so that the responsibilify maj' be 
shifted. In a trqjical case one sees an ex- 
hausted patient, with the uterus approach- 
ing tonic contraction, the head has been 
showing at the vulva for manj’’ hours, and 
there is a greatfy distended bladder. The 
soft parts have often been abraded. 

Pathology 

There is no doubt that in the actual caus- 
ation of a fistula prolonged pressure of the 
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head pn the soft parts with cutting off of the 
blood supply and subsequent necrosis is 
the most important factor, especially if the 
bladder is distended. In most cases the 
forceps have to be used to complete de- 
livery, and in some instances careless use 
and trauma may be contributing causes of 
the fistula. In such cases the leak of urine 
may 'occur at once; but the fact that it 
usually does not appear till the 3rd or 4th 
day points to a slow destruction of the 
vesicovaginal septum by necrosis, and this 
is more often due to prolonged pressure 
than sudden trauma. In delivering such 
cases it is important to perforate the head 
(the foetus is dead in nearly every case) in 
order to diminish its size if there is any 
difficulty, otherwise force in traction maj^ 
be needed and this should be avoided. 

In Africa the custom of female circum- 
cision with resulting scarring which delays 
deliveiy is thought by Roberts' to be a 
cause of fistula, but this is, doubted by 
Preston’ who considers delay with pressure 
to be the most important factor. This cus- 
tom is unknown among Indian women, and 
minor degrees of disproportion together 
with the exhaustion induced by the mal- 
practices of the dais lead to the delaj'^ which 
actually causes the fistula. 

Prevention will be by improving and 
increasing the midwifery ser\fce, by edu- 
cation and breakdown of superstition and 
ignorance and by improved roads and 
transport facilities. In many of the cities 
of India these conditions already obtain, 
and thousands of women are safely de- 
livered yearly in the hospitals and nursing 
homes. The problem for rural India still 
needs to be tackled. 

Cases in this Series. 

In the five years from March 1938 to 
March 1943, I treated personally the 42 
cases of vesicovaginal fistula now under 
review. In all these the fistula had occurred 


after labour, 33 after the ist delivery and 
9 after 2nd or later deliveries. Some 
patients were in good condition, others ill- 
nourished from poverty and various in- 
fections. Preliminary treatment was given 
when necessary, especially for intestinal 
worms, ascaris and ancjdostome, and 
urinary infection. Most of the patients were 
■young women, half being under 25 (Table 
I), and in more than two-thirds of the 
cases when the duration of the fistula could 
be ascertained, the age at which it had 
occurre'd was under 25 (Table II). 


Table I. 

Age of Patient when seen. 


Age 


No. of patients. 

17 

to 

19 ■ 

7 

20 

to 

24 

15 

25 

to 

29 

6 

30 



14 


t 


Table II. 

Age of Patient when Fistula Occurred. 


Age 

No. of patients. 

15 to 19 ... 

10 

20 to 24 

10 

25 to 29 ... 

4 

30 

10 

Not stated 

8 


Obstetrical History. 

In 24 patients a history of the labour 
was obtained. Three stated that labour 
had been unduly prolonged, but ended 
spontaneously, in 12 the labour was 
terminated instrumentally after inuc 
delay, and in 9 there was a history of de- 
livery by the forceps without mention 01 
delay, though it had almost certain y 
occurred. In 5 cases incontinence of urine 
had" occurred within 24 hours, in 12 cases 
between the 3rd and 5th days, and m / 
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cases later. Two patients had partial con- 
trol on lying down, but the rest were com- 
pletety- incontinent. 

Infection of the bladder was found in 18 
cases, in 2 appearing for the first time after 
operation, the urine not giving an3f growth 
on culture beforehand. In all cases Bact. 
coli was present, in 5 gonococcal infection 
also, and in 2 others the infection was 
mixed. Eight cases were free from infec- 
tion throughout. In the remainder (17) a 
note was not made, but as urinarj;’ examin- 
ation was done as a routine these cases were 
probabty not infected. In all infected or 
doubtful cases preliminary treatment, 
usualty with sulphonamides, was given. 

Condition of Vagina and Nature of 
Fistula. 

One patient had a rather lax vagina with 
a degree of cystocoele. In all other cases 
the vagina was normal in size or narrowed 
with some degree of scarring. Special note 
was made' of scarring in ix cases. The size 
of the hole was pinpoint in 2 cases ; small 
(not more than I inch in anj* diameter) in 
8 cases ; of medium size (I inch plus) in 8 
cases; of medium size and at the neck of 
the bladder in 7 cases ; large or verj'’ large 
in 15 cases ; and slit-like and situated high 
up behind the sj^phj'sis in 2 cases. In 
these 2 last cases, and in 7 of those classed 
as large, the urethra was partialh' or 
complete^ destro3?ed. 

Tre.atment. 

A. Plasiic Repair. 

iMost vesicovaginal fistulae can be re- 
repaired b3’ plastic methods approaching 
from the vagina. 

The important points in performing the 
operation are ; — 

(1) Preliminarr- clearing up of infection. 

(2) Excision of scar tissue. 

(3) Mobilization of the bladder wall. 

(4) Closure of the fistula without tension. 


(5) Haemostasis. 

(6) Drainage of the bladder to prevent 
over-distension and strain on the repair site. 

The fistula had not been present in an3^ 
case less than 4 months (the ideal time to 
operate is usua^?- considered to be about 2 
months after occurrence), and in some it 
was of 10 3^ears duration (Table III). Seven 
patients had been operated on pre^dousty 
in other hospitals, 2 having had 2 opera- 
tions each. 


Table III. 

Duration of Fistula uJien first seen. 


Duration 

No. of patients 

4 to 6 months 

7 

6 to 12 months 

s 

I year 

9 

2 to 5 years 

5 

5 to 10 years 

2 

Over 10 years ... 

3 

Not stated 

s 


Complications. 

Of the patients 3 had a rectovaginal 
fistula in addition and i a complete tear of 
the perineum with faecal incontinence.^ 

Technique. 

With the patient in the lithotom3' position 
and anaestlietized, the largest possible 
speculum is placed in the vagina. The 
labia are retracted and the fistula exposed. 
An incision is made in the vaginal mucosa 
encircling the fistula and leaving a narrow 
rim of scar tissue attached to the bladder 
wall. The flaps of vaginal mucosa are 
then dissected upwards and downwards 
re3pectivel3- freeing the bladder wall for 
T inch all round. The greatest difficult}" mar" 
be experienced at the angles of the fistula 
which ma}" be deep and inaccessible. In 
such cases it is helpful to extend the incision 
on to the lateral vaginal walls for it is 
essential to reach the limits of the fistula. 
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The edge of the fistula is pared and haemo- 
stasis secured, using fine silk ligatures. 
Interrupted stitches of No. 00 catgut on a 
small round-bodied needle are then inser- 
ted into the bladder wall. These pick up 
tlie muscle layer avoiding the mucosa_ and 
invert the edges of the fistula. Great care 
is needed at the angles of the fistula to make 
the closure water-tight. Finally the 
vaginal layer is closed with No. i catgut. 
A No. 12 catheterjs tied in and continuous 
drainage of urine maintained. Daity small 
bladder washes are given. The patient is 


Difficulty of apffioach makes some cases 
inoperable and ftis may be due to a veij' 
contracted vagina or an inaccessible 
fistula high up near the cervix in a lateral 
fornix or behind the symphysis pubis. 
Some of these cases can be approached by 
transperitoneal or transvesical routes but 
of these operations I have not had experi- 
ence. 

Destruction of the urethra is a cause 
of inoperability, as lack of proper sphincter 
control leaves the patient incontinent even 
though the fistula may be reparable. 


T.able IV. 


Cured Improvedt Failed Died* 


No. of cases 


No. 

Per cent 

No. 

Per cent 

No. 

Per cent 

No. 

Per cent 

1st Group, 1938-39 

12 

5 

41.7 

3 

25 

3 

25 

I 

8.3 

2nd Group. 1940-43 

15 

12 

So 

0 

— 

3 

20 

0 

— 

• Total 

27 

17 

63 

3 

11 

6 

22 

I 

4 


nursed either prone or supine. The catheter 
is removed between the loth and 114th days 
and the patient encouraged to pass urine 
frequently. After 2 or 3 day's she is allowed 
to sit up in bed and gets out of bed a few 
days later. 

In all, 27 cases were treated by attempts 
at plastic repair, being considered oper- 
able. The results are shown in Table IV. 

These results can be compared with those 
obtained in the Calcutta hledical College,® 
when the figures in 104 cases were: — 

Cured, 55.8 per cent; failed, 40.4 per 
cent; died, 3.8 per cent. 


Causes of Inoperability and Failure. 

Size is not necessarily a contra-indication 
to operation. Murray and Ahmed* state 
that a pinpoint fistula or one larger than a 
shilling is inoperable, but most surgeons 
would disagree with this (Chassar hloiF; 
Scudder®). In this series i pinpoint fistula 
out of 2 was cured, and 3 out of the 4 which 
were at least i inch in diameter healed. 


Gross destruction of tissue, especially of 
the bladder wall, prevents repair in a few 
cases. 

Fistulae at the neck of the bladder with 
the urethra torn away are (iifficult but may 
be treated successfully. Earlier attempts 
at 3 such cases failed, but in the last 3 seen a 
cure was effected. 

Technique. 

The problem in these cases is that a large hole in 
the bladder has to be joined to the much smailer 
urethra. The incision is made as before but an 
extension in the midline towards the meatus ioi 
to X inch is added. This allows better exposure 
of the urethra. , Stitches are then inserted to 
narrow the bladder gap and then approximate the 


* The I death occurred in a patient who " 2. 
treated for a month before operation for malana, 
ancylostomaises, anaemia and Bact. coii uriuarj 
infection, and who died on the loth day after opera 
tion in a toxaemic state, having had a recurrence 
of the malaria. 

t Partial control in certain positions. 
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narrowed gap to the urethra. I have found it 
best to pass these through all the la5’ers of the 
urethra and then to pick up the bladder-wall, as the 
stitch often cuts out if one attempts to pick up 
only the muscle la3"er of the urethra, and there is 
loss of valuable tissue when the urethra is already 
shortened by partial destruction. The sutures clos- 
ing the lateral extensions of the bladder gap maj- be 
interrupted or continuous. The rest of the opera- 
tion and the postoperative care are as described 
above. 

Much scar tissue^ especially in the wall 
of the bladder, makes heahng difficult. If 
tlie bladder wall can be mobilized and 
closed without tension success is likely 
(]\IiUer,'‘ Counseller®). It is not necessart'^ 
to close the vaginal la37er (Counseller®) and 
in I case in this series this was quite impos- 
sible. However the bladder was mobilized 
freely and closed in two layers, and the 
case was cured after a second small opera- 
tion. 

Injection, even though treated before 
operation, hinders success. Of ii cases 
known to be infected and treated bj^ plastic 
methods, 5 were cured, 5 failed and i died 
(of malaria and toxaemia), while in 16 
cases not infected 12 were cured and 4 
were failures. 

PostoperativeJiaeinoirhage usually spells 
failure, though i of the 3 patients in this 
series, who had this complication eventu- 
ally healed. That surgical experience and 
the acquiring of the necessary technique 
are important factors in obtaining success 
is evident from Table IV. 

Inoperable Vesicovaginal Fistula. 

The most effective method of treating 
inoperable cases is by transplanting the 
ureters into the large bowel, usualty the sig- 
moid colon. A number of techniques have 
been devised, some more suited to a 2-stage 
and some to a i-stage operation. It is now 
generallj' accepted that oblique implanta- 
tion is the best (Coffe}’ Xo. 2 technique). 
Some surgeons consider it better not to leave 
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anjdhing in the lumen of the ureter (Grey 
Turner'®), some use fine rubber tubing 
Or a ureteric catheter and others a vuck of 
Catgut. More recently Higgins has devised 
a modification of the Coffey No. 3 tech- 
nique and Hyams" has reported favourablj^ 
On this meliiod for cases of extrophy of 
bladder but I have not had experience of it. 

In this series, 13 cases were treated b}^ 
ureterosigmoidostomy, 9 in 2 stages and 4 
at a single operation. In 6 patients an 
examination under anaesthesia performed 
Some time earlier confirmed that the case 
lyas inoperable : in 7 patients this was not 
necessary. 

In the 9 cases done in 2 stages the ureter 
Was inserted obliquely, with a wick of cat- 
gut (No. 00) inches Jong Jeff m the 
lumen. Of these, 6 were cured and 3 died, 
I after the first ureter only had been trans- 
planted. Of the 4 cases treated at one 
Operation, 2 recovered and 2 died. The 
technique was that used successfully bj^ 
Sheppard.'® Thus in the whole series there 
were 5 deaths in 13 unselected cases, a 
rnortality of 38.5 per cent (cf. IMurraj’’ and 
Ahmed,' with a mortality of 21.5 per cent 
in 65 selected cases) . 

In considering how the operation can be 
rnade safer much can be learnt from the 
cases of failure, and thus avoidable causes 
of catastrophe may be eliminated. Mur- 
ray and Ahmed' admit that thej^ selected 
onty those patients who were in relativeh’^ 
good health. But it is very urgent to find 
a technique which can be used with reason- 
able safety on women whose general con- 
dition is not so good, but who implore one 
to relieve them of their miserjc A 2-stage 
Operation is usually safer (Green-Arm^'- 
tage®). 

Ini’estigation of Cause of De.-\th. 

One of the 5 deaths was due to the anaes- 
thetic (spinal percaine) at the 2nd opera- 
tion . Another patient developed a urinan*- 
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faecal fistula after the ist operation, with 
amoebic dysentery (probably a recurrence 
of a chronic infection), and after the 2nd 
operation a retroperitoneal abscess due to 
leakage at the site of implantation which 
proved fatal. In this case the v'all of the 
colon was very thin, as is often found in 
chronic dysentery, and operation was prob- 
ably contra-indicated. A healthy colon 
wall seems to be essential. 

The 3rd patient died after the ist opera- 
tion and postmortem showed that the final 
continuous suture enfolding the site of trans- 
plant had pierced the ureter wall, death 
being due to urinary peritonitis. This was 
carelessness in technique. 

Of the deaths occurring after a i -stage 
operation, i was due to renal failure, with 
anuria and uraemia. This was a case in 
which a 2-stage operation might have suc- 
ceeded. The other was a yo.ung woman 
who made a good immediate recoverjn 
She was well until the i6th day and died 
on the 22nd day after the operation . Death 
appeared to be due to peritonitis, but per- 
mission for postmortem examination even 
of the abdomen was refused. (I have also 
performed a postmortem on a patient 
operated on by another surgeon where 
death seemed to be due to kinking of the 
" ureter at the site of insertion, with gross 
dilatation of the ureter and kidney pelvis, 
and destruction of kidne}^ tissue.) 

Postoperative Complications. 

Of the patients who recovered many had 
postoperative pyelitis and i had anuria 
with complete suppression for 2 days after 
the 2nd operation, but eventually re- 
covered. Postoperative distension was 
troublesome in a number of cases. All 
the patients except i had good control of 
the rectal sphincter on discharge from 
hospital, and this last woman passed a few 
ounces of urine frequently, with sometimes 
a little leak behveen. 


Contra-indications to Transplantation 
OF Ureter. 

Ureterosigmoidostomy is useless if there 
is a rectovaginal fistula or a tear of the 
sphincter muscle of the anus. In these 42 
patients 5 had one or other of these con- 
ditions. In I , both fistulae were small and 
cured at operation. Another was cured of 
her rectovaginal fistula, but operation on 
the vesicovaginal fistula at the neck of the 
bladder failed. One patient had 2 large 
fistulae, of which the rectal one was success- 
fully repaired after performing colostomy. 
The vesical fistula was inoperable, and the 
patient was discharged at her own request 
to come back later for transplantation of 
the ureters and closure of the colostomy 
but she was riot seen again. 

One patient had a complete tear of the 
perineum with an inoperable vesicovaginal ■ 
fistula. When first seen the perineum ,and 
anal sphincter were repaired, and a year 
later both ureters were transplanted at one 
stage. She had complete control of urine 
in the rectum. One woman had a large 
vesicovaginal fistula and a tear of the 
perineum extending through the sphincter 
and up the rectum to the level of the cervix. 
There wms great destruction of tissue, and 
neither bladder nor rectum could he re- 
paired. In this case I first repaired the 
perineum and anal sphincter (after pre- 
liminary colostomy), and at a later stage 
attempted to close the whole vulval outlet 
This procedure creates a "cloaca,” mak- 
ing one compartment only of the rectum, , 
vagina and bladder, with one opening, me 
anus. 

This operation was almost successiul a 
the 1st attempt, a small hole admitting a 
probe being left anteriorly. (The technique 
of this operation was shown me by 
colleague Mr. T. H. Somervill, F.R- • ■’ 
who had successfully treated other 
by this method. In his cases, howev^er. 
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anal sphincter had been intact.) This 
operation is mutilating, but is useful for 
such cases as these which cannot be re- 
lieved bj^ any other means. This patient 
was a young woman, but had been aban- 
doned by her husband, so that occlusion 
of the vaginal orifice was not a serious 
matter. In India there is no remarriage for 
women. If menstruation occurred, the flow 
would escape per rectum . 


Summary. 

Vesicovaginal fistula, its causes, pre- 
vention and treatment are discussed. 

A critical survey is made of the causes 
of failure in repair, of conditions which 
make repair impossible; and of the causes 
of death in patients treated bj^ uretero- 
sigmoidostomy. 
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Peroneal Palsy as a Complication of Parturition 

BY 
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Ho 71 . Assist. Gynaecologist, St. Mary's Hospitals, Manchester. 


Introduction. 

This condition was described b}' von 
Basedow* in 1838, following which the 
majority of the contributions to the litera- 
ture came from French obstetricians. A 
iomprehensive stud}^ of the available 
material was published by Hosslin' in 1905, 
who found that up to date only 81 cases had 
been recorded. During the last 2 decades, 
however, this complication of childbirth 
has received but scant attention from 
obstetricians; this has tended to give the 
impression that the condition is one of ex- 
treme rarity. Tillman** in 1935 reviewed 
the literature to date, collected 107 cases 
and added 8 more of his own. Recently 
Barns'* reported on 3 cases in this Journal. 

The 7 cases here described have been 
collected from the records of local hospitals 
over a period of 3 years.’ Cases i and 2 
have been under direct personal super- 
vision, Case 3 I saw after delivery and 
Cases 4, 5, 6 and 7 have been gathered 
from the records of St. Mary's Hospital, 
Manchester. 

Case Reports. 

Case 1. Mrs. E. D., aged 37 years, was a 2nd 
para who was first seen i week before her expected 
date of delivery. Her previous history was an 
interesting one. Two years before she had given 
birth to a living child weighing pounds. The 
labour had been extremely difficult, had lasted 36 
hours and entailed the application of the forceps. 
Soon afterwards she had complained of severe pain, 
numbness and tingling in the left leg and foot, and 
noticed that she was unable to dorsifle.x tie left 
ankle. For the next 5 months she had been bed- 


ridden and quite unable to walk, but at the end 
of the 6th month had improved .sufSciently to be 
able to get about, firstly on crutches and later rvith 
the aid of a stick. 

During this pregnancy she had been under the 
care of her own doctor who, knowing the prenous 
history, had decided to induce labour at the Sth 
month. She had been in a nursing home, but 2 
attempts at medical induction had failed. 

On examination in hospital the fundus was just 
below the xiphisternum and the vertex presenting 
in the right occipito anterior position. The head 
was high and mobile and there was a first degree 
of overlap. 

The pelvic measurements were as follows: 

Interspinous, inches; intercristal, ii inches, 
external conjugate, 7^ inches; diagonal conjugate, 
4 inches; intertuberous, 3k; inches. 

She had, therefore, a narrow outlet with a narrow 
sub-pubic angle. 

On walking, it was noticed that she dragged, her 
left foot slightly, tending to walk on the ball of the 
foot. The measurements of the lower limbs were 
as follows : 

Circumference of midthigh, right, 16 inches, le 
15% inches. Circumference of roidcalf, right, lo,. 
inches; left, loj;^ inches. 

Although these very slight differences are ''** *” 
normal limits it was quite obvious to the f ^ 
eye that there was wasting of the anterior ti 
group of muscles on the left side. 

Movements of all the joints were 
equal with the exception of dorsiflexion whic ^ ^ 
weaker on the left side. The other ankle ***°^^^ 
ments of extension, inversion and eversion 
unaffected. 

The reflexes were brisk and equal and t ere 
no disturbance of sensation. This appeare 
the clinical picture of an almost comp 
recovered peroneal palsy. 
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As far as the 2nd confinement was concerned, a 
3rd medical induction was successful. Labour 
progressed satisfactorily until the head was on the 
perineum when the application of the forceps was 
necessarj'. A living child weighing S pounds, 8 
ounces was delivered without undue difficulty. 
Following this delivery there were no signs of 
peripheral ner\'e damage. ^ 

Case 2, Mrs. B. J., age 27 years, had been receiv- 
ing antenatal care regularh’- from the 3th month 
of pregnancj' onwards. Her pelHc measurements 
were as follows '. 

Interspinous, inches; intercristal, inches; 
external conjugate. 7!^ inches; diagonal conjugate, 
4^^ inches; intertuberous, 4 inches. 

One week before term the presentation was. a 
vertex and the position right occipito posterior, 
with the head still high and mobile. She was ad- 
mitted to hospital in labour and the head was then 
just engaging. 

The 1st stage was normal, taking hours. 
Good and stage pains commenced but after 3 hours 
there was no further advance of the head and no 
attempt at rotation. It was therefore decided to 
perform a manual rotation and forceps-extraction. 
The head was rotated with some difficulty and 
Kfcville-Bames forceps applied. The blades slipped 
in easily and seemed to fit snugly — there was no 
necessity to reapply them. Traction was then 
applied in the usual manner but considerable force 
was necessarj- to produce any advance. The pull 
was a steady one, the blades did not show any 
E’gns of slipping and the verte.x was delj\-ered 
strictly in the antero-posterior position. A still- 
born child weighing g pounds was extracted. 

The following day the patient complained of 
pain, numbness and tingling over the outer aspect 
of the left thigh and the whole of the leg and foot. 
On examination it was noted that fullxlorsiflexion 
could not be obtained although there was no true 
foot-drop. Over the dorsum of the foot there was 
a diminution of epicritic sensation — this correspond- 
ing to the area where the paracsthesia was most 
marked. The sj-mptoms gradually improved and 
by the Oth day she had regained full dorsiflexio.u 
■ and all the disturbances of sensation had disap- 
pr.xred. This sequence of events indicated a mild 
tr.rn-ient peror.e.al pahy. 


PARTURITION 2/9 

Case 3. Mrs. R., age 20 years, was a primi- 
gravida who went into labour spontaneously at 
term and was delivered at home bj’- her own 
medical attendant. The history^ was that she had 
been in labour for 2 days, the foetal presentation 
being a vertex in the right occipito posterior 
position. A manual rotation to a right occipito 
anterior position and forceps-extraction was per- 
formed. This was said to have been difficult and 
resulted in the delivery’’ of a stillborn child of 
moderate size. The weight was not recorded. I 
saw her 10 weeks after delivery. Her external 
measurements were as follows : 

Interspinous, sy inches; intercristal, gj| inches; 
external conjugate, 7 inches; diagonal conjugate, 
4'/< inches; intertuberous, 4 inches. 

On examination she limped badly, lifting her 
left leg in an exaggerated manner in order to clear 
the left toe from the ground. No obvious wasting 
was seen. There was a marked difference in skin 
temperature, the left leg being much colder and 
paler in colour. Movements showed that she had a 
complete loss of eversion and extension of the 
ankle joint. Sensation was normal to pinprick and 
cotton wool. The patient did not now experience 
any' tingling in the leg but this had been marked 
over the outer aspect of the ankle for a few weeks 
following delivery. She was referred to an ortho- 
paedic surgeon for -treatment. 

Case 4. Mrs. A. C., aged 34 years, a primi- 
gravida, had marked bowing of the long bones 
although there was no history of rickets. Her 
pelvic measurements were as follows : 

Inferspinous, io‘i inches; intercristal, ii;:^ 
inches; external conjugate, S inches; diagonal con- 
jugate, over 4j.' inches, intertuberous, 4 inches. 

She was admitted to hospital in labour with head 
in left occipito anterior position and going into the 
pelvis. 

She had a long ist stage taking 77 hours and then , 
as good 2nd-stage pains lasting 2 hours had not 
caused the head to advance, the obstetrician in 
charge carried out a mid-forceps extraction . Ner-ille- 
Bames forceps were used and the delivery was 
c.xceedingly difficult. A lir-ffig child weighing S 
pounds 2 ounces was extracted. 

Later the p.arient complained of some pain in the 
right leg, and the foIlo'.\ing were found : Tht.’x* 
was a pares’js of the anterior tibi.al and peroneal 
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muscles of the right leg with a consequent foot- 
drop and the power of dorsiflexion was very weak. 
With massage and rest in the " anatomical ” 
position there was a definite jmpro\'ement but the 
foot-drop was still present when she was discharged 
from hospital. She was referred to an orthopaedic 
clinic for further treatment. 

Case 5. Mrs. E. F., aged 38 years, had had 5 
normal deliveries previously, the largest baby 
weighing 7 pounds. Her peh-ic measurements were 
unfortunate^ not recorded in the notes. She was 
admitted to hospital as an emergency case, after 
being in labour for 44 hours — the membranes had 
been ruptured for 7 hours. She had had 4 vaginal 
examinations before admission and when seen in 
hospital the uterus was found to be at term with 
the head past the brim. Further %'aginal examina- 
tion showed the presentation to be a brow in the 
left frontal anterior position and the os was 
almost fully dilated. Under general anaesthesia 
attempts were made to convert the presentation 
to a vertex or failing that to a face, but the present- 
ing part was so firmly fixed that all such attempts 
were of no avail. 

The obstetrician thereupon performed a cranio- 
tomy and a dead foetus weighing 6 pounds 11 
ounces was extracted. Two days later the patient 
complained of pain in the right leg and examina- 
tion showed that she had weakness of dorsiflexion 
in the right ankle. The reflexes were normal and 
there was no disturbance of sensation. She was 
treated by massage and passive movements, and on 
discharge the function of the ankle had returned 
almost to normal. s 

Case 6 . Mrs. C. C., aged 21 years, was a primi- 
gravida who had been receiving care at a muni- 
cipal clinic. A few days before the expected date 
of delivery slje was seen by the obstetrician in 
charge, who found that the vertex was still mobile 
and was presenting in the right occipito posterior 
position. It was decided that she should be con- 
fined in hospital. Her measurements were as 
follows ; 

Interspinous, inches; intercristal, 10 inches; 
e.xternal conjugate, 8 inches; diagonal conjugate, 
over4y< inches; intertuberous, 4 inches. 

She went into labour spontaneously i week after 
the expected date of delivery. Some 15 hours 
afterwards the cervix was fully dilated, the head 


had made no attempt to rotate and the foetus was 
becojning distressed. A manual rotation was per- 
formed and Milne-Murray axis traction forceps 
applied . A li vjng child weighing 8 pounds 3 ounces 
was extracted with considerable difficulty. The 
following day she complained of cramp-like paiu 
in the left leg and shortly aftenvards it was noticed 
that she was quite unable to dorslflex or evert tie 
ankle. On examination no sensory loss was 
detected. She was treated b)^ rest in a right- 
angled splint and later by massage. Three weeks 
after delivery she still had an almost compleie 
paralysis of the dorsiflexors of the left foot. The 
dorsiflexors of the toes w'ere acting well. The in- 
vertors and evertors were acting poorly. Plantar 
flexion was strong. There was no sensory dis- 
turbance. She was referred to an orthopaedic 
clinic and lost sight of by the hospital. 

Case 7. Mrs. L. G., aged 35 years, was a case 
of toxaemia of pregnancy' occurring in a primi- 
gravida. She was referred to the hospital by her 
own doctor, a month before the e.xpected date of 
delivery as she had albuminuria and was vonutog 
persistently'. The foetal head was beginning to 
engage in the left occipito posterior position. Her 
measurements were as follows : 

Interspinous, 10 inches; intercristal inches, 
external conjugate, 7^ inches; diagonal conjugate, 
over inches; intertuberous, 4 inches. 

She was treated for the to.xaemia by a lo" 
protein diet and rest, etc., but 14 days later 
albumin was still present in the urine and it was 
decided that labour should be induced. A Drew 
Smythe catheter rvas used to rupture the mem 
branes. Labour commenced and the vertex 
descended into the pelvis in the left occipito pos 
tenor position. The occiput made an attemp 
to rotate fonvards and the 2nd stage was de ay t 
with the head transversely fixed. There was some 
maternal distress and interference was indiimte ^ 
With some difficulty the vertex w'as disengage ‘ 
rotated manually to the left occipito 
position, the forceps applied and a living c 1 

extrseted. . • 

The following day the patient noticed tingb”? 
the right lower limb and found that she was 
to dorsiflex or evert the right ankle. On 
tion it was found that she had a right 
palsy with no sensory loss. A right-ang e P 



PERONEAL PALSY AS A COMPLICATION OF 

was applied and dail}' massage carried out. She 
went home T 4 days after delivery" and was referred 
to an orthopaedic clinic where massage and elec- 
trical stimulation were ordered. She was seen i 
month later and had improved considerably but 
still had a slight degree of paralysis. She failed to 
report again for further examination. 

COMiSIENTARY*. 

Kleinberg^ maintains that i or more of 
3 essential factors are always present in 
this complication of childbirth. These are : 

(a) Disproportion. 

(b) Prolonged or difficult labour. 

(c) Instrumentation. 

The vas't maiorit3r of cases reported do 
bear this out, but there are records in the 
literature of peroneal palsy^ after normal 
deliveries. The object of this paper is to 
attempt to correlate the position of the 
foetus with the side on which the paratysis 
occurs, in order to determine whether in- 
jury' could be due to direct pressure on the 
sacral plexus or not. 

It is easj? to understand that with the 
greater diameter of the head tying in one 
or other oblique diameter of the superior 
strait of the pelvis, an}^ adverse relation 
between these two dimensions might result 
in pressure on ffie sacral ple.xus (Hiiner- 
mann 1S92®). It is perhaps less easy' to 
understand the vulnerability' of the pero- 
neal nerve component of that ple.xus — the 
subject of this commentary'. The most 
likety reason can be based on pure anato- 
mical data. 

The peroneal nerve supplies the dorsal 
aspect of the lower limb (using the term 
dorsal in an embiyological sense) and 
therefore arises from the posterior aspect 
of the sacral ple.\us. Thomas' writes “ The 
roots of the sacral plexus do not lie 
on the pyriformis muscle but against the 
bony walls of the pelvis and are thus ex- 
posed to pressure during certain difficult 
labours. Dorsal offshoots of these nerv'cs 
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lie against the bone and receive the chief 
injury'. The external popliteal ner\'e is 
made up of these fibres and therefore 
paratysis is chiefly' located in the distribu- 
tion of this nerve.” 

Thus the main mass of the sacral plexus 
is to some extent cushioned by' the pyri- 
formis, whereas the peroneal elements are 
devoid of any' such protection. Linden* 
states that the condition must be rare in 
the flat non-rachitic or rachitic pelvis as the 
plexus is protected against pressure from 
the foetal head on account of the 2 deep 
niches on either side of the projecting 
vertebral promontory'. On the other hand, 
in a generally contracted pelvis the para- 
vertebral grooves are much shallower and 
place the plexus in a much more vulner- 
able position. 

In Case 1 of the above series the presenta- 
tion at the first pregnancy' (when the 
damage was done) is not recorded. In the 
remaining 6 cases the presentations were as 
follows : 


Case 

Presentation 

Side of paJsy 

•y 

Right occipito posterior 

Left 

3 

Right occipito posterior 

Left 

4 

Left occipito anterior 

Right 

5 

Left frontal anterior 

Right 

6 

Right occipito posterior 

Left 

7 

Left occipito posterior 

Right 


In Cases 2, 3, 4, 5 and 6 the foetal head 
occupied the right oblique diameter of the 
pelvic inlet, therefore if direct pressure of 
the foptal head on the ner\'e were to occur 
the palsy should be a right-sided one. This 
was true in the left occipito anterior and 
left frontal anterior (Cases 4 and 5) but not' 
in the right occipito posterior cases. Simi- 
larly in Case 7, the paralysis is on the 
opposite side to the diameter occupied bv 
the foetal head. One can reasonabl\- con- 
clude that trauma due to foetal' head 
pressure may be responsible in 2 of the 6 
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BOOK REVIEWS 


“ Gas and Air Analgesia,” second edition. J. 

Alinnitt, M.D, (Liveipool), D.A. (R.G.P. and 

S. Eng.). Balliere, Tindall and Cox. 

This is a small book written primarily for those 
interested in the relief of pain during'labour, but 
a short chapter is devoted to showing this useful- 
ness in the field of minor surgery. An appealing 
feature of the book is the obvious aim of the author 
to spare no effort in yet farther improving upon 
present achievements, and this is particularly well 
brought out in the opening chapter which gives a 
short and interesting account of the evolution of 
gas and air analgesia. 

The descriptions of the apparatus in its various 
forms, and the principles embodied, are clear and 
very well illustrated. Much space is wisely devoted 
to describing the apparatus in actual use upon 
the patient as the success of gas-air analgesia 
depends — and this 'is probably not fully realized 
by many — upon attention being paid to certain 
details. To stress this, commonly made mistakes 
are shown. A new technique, claimed to be a big 
advance on its predecessor, is described for giving 
better analgesia during the 2nd stage. 

More space might have been devoted to the use 
of anaesthetic drugs with the gas-air analgesia 
apparatus. One is left wondering for what tj'pes 
of case this form of analgesia may be recommended 
— if, indeed, it may be safely employed in obstet- 
rics at all, e.g., for the head sweeping over the 
perineum, or for repairing a tom perineum. The 
statement ” the mother's pulse and foetal heart 
should be estimated hourly ” is. however, a some- 
what more serious fault : the foetal heart during the 
2nd stage of labour (when the apparatus is more 
often in nse) should, of course, be auscultated very 
much more frequently. 

Apart from such minor faults this is an excellent 
little book which should be read by all— doctors, 
midwives and students alike— who practise obstet- 
rics. 


” Midwifery for Nurses,” ninth edition. By 
Hendrj' Russell Andrews, M.D., B.S. (Lond.), 
F.R.C.P. (Lond.), F.R.C.O.G., and Victor 
Lack, M.B., B.S. (Lond.), F.R.C.P., F.R.C.S. 
(Edin.), F.R.C.O.G. Edward Arnold and Co. 

This is, on the whole, a disappointing book." The 
illustrations, it is true, are good and particularly so 
in the case of that complex structure, the foetal 
circulation. Certain sections notably those deal- 
ing with abortion, normal and abnormal labour 
including the various mechanisms, are dealt with 
in a manner that rvarrants little criticism — though 
it is somewhat disconcerting to read that the doctor 
need be notified in a breech case in labour only 
if the legs, on vaginal examination, are found to 
be extended. 

is disappointing to find no mention of a blood- 
transfusion ser^uce (employing bank blood). Thus 
the nurse is advised in a case of severe antepartum 
haemorrhage when the doctor is delaj'ed to send, 
on her own responsibility, the patient to hospital 
in an ambulance. Surely it would be wiser counsel 
to raise the lower .end of the bed and inform, by 
telephone, the nearest maternity hospital so that 
an experienced member of the staff might proceed 
to the patient with all necessary equipment (blood- 
transfusion apparatus, etc.). It is even more repre 
hensible to advise the nurse, in a case of severe 
postpartum haemorrhage when the doctor is not 
present to undertake manual remoi'al of the 
placenta \Vith the patient in extremis (as an anat. 
thetic would not be required in such a case). ° 
experienced and capable obstetrician would no 
undertake such a procedure nowadays without 
preliminary blood-transfusion. 

In dealing with the late toxaemias of 
too much stress is laid upon albuminuria ^ 
little upon the blood-pressure changes. Fu ^ 
whereas chronic nephritis — ^a rather rare ^ 
comitant of pregnancy — ^is specially mention^^ 
predisposing to late toxaemia, not a no 
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mentioned of e.'-'senti.il iiyperteiision — n condition 
much more often associated with preitnancy and 
one which certainly favours late toxaemia. 

A correct sense of pro[>ortion is totally lacking 
in 'many places. Thus the bogey of locked twins 
is unearthed, an unnecessarily large amount of 
space is devoted to in.stinity and to that extreme 
rarity, acute inversion of the uterus. One finds 
more space given to the admittedly interesting but 
actuallv unimportant condition known as pseiido- 
cyesis than to such an important and topictil 
subject as diet during pregnancy. The space mis- 
spent in describing rarities should have been de- 
voted to more profitable subjects. To give one 
example : prolapse should be mentioned as a very- 
common late complication of labour which might 
be averted by properly performed exercises designed 
to strengthen the pelvic floor, and that it is the 
duty of the nurse in attendance during the pucr- 
perium to see that the patient carries them out. 
Naturally, a detailed account of one or two of these 
exercises should be presented to the reader. 

In a book whose authors state that a principal 
aim has been to keep it as short as possible it 
i^pointless and quite confusing to describe a similar 
condition in one place under the heading “ flushed 
breast,” and in another place under the heading 
" mastitis, or inflammation of the breast.” 

The chapters devoted to the infant are, on the 
whole,, satisfactory, though mention might have 
been made when dealing with breast-feeding as to 
whe-ther one or both breasts should be employed at 
each feed. On the other hand, the very scant 
reference to the problem of prematurity is a serious 
fault. \STiy, in 'the brief account that is given of 
the management of the premature baby, is no 
mention made of its admission as early as possible 
to a special nursery where life-saving facilities 
(oxygen, etc.) are available? Perhaps the defeat- 
ist attitude of the authors in their statement "it 
is unlikely that an infant of less than,32 weeks will 
live more than a few days ” provides the answer. 

In short, this is a book which, in its present form, 
I should hesitate to recommend to pupil-midwives. 

■ "A Handbook of Gynaecology ” for the Student 
and General Practitioner. Bv Bethel Solo- 
-Moxs, B.A., M.D., F.R.C.P.I., 4th Edition. 
Bailliere, Tindall and Cox. 

This is a "cram-book” rather than a "hand- 
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)K)"k,” and df.--pite the fact that the preface states 
th.at the hook- has been written pHinarily to aid 
the stiuieut and general practitioner in his practical 
work and not to satisfy specialist need.s, this is 
hardly the case. Wliat justification is there for 
dis<-usshig, in .‘^ome detail, tlic division of the cervix 
,1!- a line of treatment in the chapters on Dy-smenor- 
rhoea anti Sterility? The statement that the 
student must know about this operation for 
e.xamination.s is surely untrue, and furthermore 
can onlv tlo harm. If the student is led to believe 
he must know of this rarely-performed operation, 
he mav well burden his mind with all the other 
rarities mentioned. 

Another major fault is the listing of conditions 
under various heads, with little or no attempt to 
wJSis.t the studeut or practitinuec in assessing their 
relative importance. Thus in a list of local uterine 
causes for dysmenorrhoea, an c.xtreme rarity, viz., 
atresia ol tne cerviz, is sandwiched between two 
much more commonly found conditions, viz., acute 
anteflexion and hypoplasia. The introductory- 
remarks to the sy-mptomatology of fibroid uterus 
are even more remarkable ; the reader is informed 
that the patient may suffer from severe toxic 
symptoms — which are dealt with in some detail — 
before any- mention is made of the much more 
common symptoms. Again, although the " safe 
period ” is discussed at great length it is disap- 
pointing to find that no mention of other forms 
of contraception is made : y^et every' general prac- 
titioner should have knowledge of them and be 
able to impart it to those couples who desire it. 

While certain chapters, such as that of the 
routine examination of the patient and that of ecto- 
pic gestation, are written in an interesting and 
instructive way', the majority' are written too con- 
cisely and contain ^such innumerable headings, 
di'-isions and sub-divisions — presumably' to ensure 
that no point, however unimportant, is omitted — 
that by their very' completeness they become dis- 
tinctly boring. The concluding chapter bv Dr. 
Chance dealing with X-ray'S and Radium in gy'nae- 
cology is given in a most lucid and comprehensive 
way and deser\'es special mention. 

For a book of its size too much space is devoted 
to operative gynaecology. Most will agree -that the 
student should have some knowledge of common 
operations such as prolapse, but it seems point- 
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less to describe highly specialized types of opera- imporiant than giving the patient plenty of hot 
tion, such as salpingostomy, in detail. It is drinks. 

surprising to find no mention of intravenous To sum up, this book has obviously been uritten 
administration of glucose-saline in the treatment of from the examination standpoint. It will appeal 
post-operative ileus. Again, in the treatment of. to those students who like the facts presented in 
collapse following post-operative haemorrhage, tablet form, but will be less appealing to the more 
one would have thought that blood-transfusion thoughtful student and particularly to the genenl 
(employing bank blood) would have ranked more practitioner. 

J. F. B, WyPER. 



REVIEWS OF HOSPITAL REPORTS 


REPORT OF THE GLASGOW ROYAL 
MATERNITY AND WOMEN’S HOSPITAL 
FOR 10^3. 

The Medical Report of the Glasgow Royal 
Maternity and Women’s Hospital for the year 10^3 
follows its customary form. It is a most compre- 
hensive publication. In the. preface the general 
plan of the hospital service is outlined. There are 
174 beds — 73 antenatal, 75 lying-in, 15 for abor- 
tions, and 11 for isolation. In addition there are 
two labour wards with 9 and 6 beds respectively : 
in the isolation hiocic there is a labour room with 
1 bed. The hospital is divided into three units. 
The isolation wards are quite separate from these 
units. Frankly septic cases are removed from the 
hospital altogether to the isolation hospitals of the 
local authoritj’. 

Patients are mainly (85.5 per cent) drawn from 
the city of Glasgow. The remainder come from_ 
outlying districts which have no adequate hospital 
facilities; some of these are remote. Sixty-eight 
pef cent of all admissions were considered abnor- 
mal. There were 4,794 admissions of which 3,361 
resulted in deUveries. Being a large hospital the 
numbers are necessarily large. In a report this is 
an advantage for the statistical matter presented 
is less likely to be deceptive when reduced to per- 
centages than is the case with smaller numbers. 

In each section the condition under review is 
presented in varying degree of detail for the year 
concerned. Then follows a condensed tabular 
survey of the results of the previous five-year 
period. This latter is a valuable, if uncommon, 
feature. • 

Malpresentations are set out with single case 
data except in the case of breech presentation. Of 
particiilar interest in breech presentations are the 
results of the uncomplicated breech in primi- 
gravidae. (It would be helpful if the term un- 
complicated were defined). There were 55 cases 
of uncomplicated piimigravid breech. There were 
no maternal deaths, but ii babies were stillborn, 
and 5 died. The foetal mortality is therefore 29 
per cent. Prolapsed cord and cord presentation 


continue to exact the usual high toll of foetal life, 
71.7 per cent of 46 cases. Of the J3 children which 
stirvjveci 3 were l?orn spontaneously (as vertex 
presumably), 4 as breech presentations, 5 as breech 
following internal version, and 1 by the forceps. 
To a render, attempting to assess the value of 
different lines of treatment, it would be helpful to 
know the degree of cervical dilatation when the 
condition was first diagnosed, but in no case is 
this stated. 

Obstetric opemtions are classified and tabulated 
clearly. Some errors creep in, e.g., on page 30 
we arc told that lahoar was induced by artificial 
rupture of the membranes in 17 cases of contracted 
pelvis and on page 38 in 21 cases. The defining 
of 2nd stage delay (page 27) is erroneous and 
requires revision. Contracted pelvis and dispro- 
portion receive considerable attention, and merit 
careful study. Antepartum haemorrhages and the 
hypertensive toxaemias are set out case by case. 
In the accidental haemorrhage tables *' first bleed- 
ing before delivery ” is a heading. This might well 
be introduced into placenta praevia tables, if only 
to emphasize the importance of the " warning ” 
haemorrhage. Similarly the ” recording of sjmp- 
toms and duration in days ” (oedema, head- 
aches, etc.) in the hypertensive ^ toxaemias is 
vziluable. It might be useful to add the nature of 
the earliest symptom or sign observed with the 
period of gestation at which it was first noted. 

Perhaps the most outstanding feature of the 
whole report is the section dealing with maternal 
deaths. Factors sometimes overlooked are signifi- 
cant in the consideration of the numerical death- 
rate in anjf hospital. The number of maternal 
deaths in the whole area ser\'ed by the hospital is 
obviously of importance, as also is the standard of 
practice in the antenatal clinics and of the prac- 
titioners in the district. Other factors too, the 
percentage of women who seek antenatal care, the 
standard of Ihdng of the community, may influence 
the hospital figures as do the more obvious facts 
such as the proportion of emergenej’- to booked 
cases. While this is so 80 maternal deaths is a 
rather disquieting number. Viewed another wav 
287 
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it means that i woman dies in the hospital every 
4.5 days. The causes of death are tabulated. One 
patient was not pregnant. Re\'-ie\ving the details 
of the other 79 deaths, some emergencies had bad 
antenatal care, or none at all, only to die of hyper- 
tensive toxaemia. Some 15 patients died of post- 
partum haemorrhage. Of these 10 arrived in the 
hospital "shocked,” " collapsed ” or even show- 
ing "air hunger.” If the transfer of a patient 
from her home to hospital means that her chance 
of recovery is thereby to be prejudiced, obviously 
the hospital service should be taken to the patient. 
One illustrative case will suffice. 

" 3257. Previous historj-, nothing of note. 
Obstetric history, three previous full-time spon- 
taneous deliveries. Patient had had no antenatal 
care. Labour commenced at i a.m. on August 31st, 
ir943, and the district staff were sent for at 5.15 p.m. 
Hydramnios was diagnosed. A mature, normal 
child was delivered spontaneously at S.40 p.m.; 10 
minutes later the patient suffered a 3rd stage hae- 
morrhage and lost 2 to 3 pints of blood. The district 
resident was called out and saw the patient, who was 
extremely restless and was bathed in a cold sweat. 
The placenta was retained. Morphine gr. and 
pituitrin ^ c.cm. were given. On admission the 
patient was in much the same state as when first 
seen but for slight air hunger (italics mine). A 
plasma transfusion was immediately commenced 
and the condition of the patient improved there- 
after. An unsuccessful attempt to express the 
placenta was then made and her condition deteri- 
orated. One pint of blood was then transfused, 
but she died in the course of the transfusion. Post- 
mortem not granted.” 

There is no mention in the report of the arrange- 
ments to cope with this kind of emergency. The 
value of an obstetrical " flying squad ” is well 
known. An essential part of that team is an obstet- 
rician of considerable experience : a house- 
surgeon whose obstetric experience varies between 
3 and 6 months cannot be expected to have the 
clinical judgment necessary to deal with such a 
case entirely on his own. Expert preliminary 
treatment in the patient’s home before she is 
j^gjj^Qy^d to hospital may make all the difference 
between life and death. If the hospital does not 
have such a scheme the creation of one might well 
be considered. 

Of 257 patients subjected to Caesarean section ir 


died {4 per cent). In the Caesarean section tables 
we are not told, except when done for contracted 
pelvis, whether the patients were in labour, which 
were repeat sections, nor the type of anaesthesia 
used. Of these ii, 3 died of peritonitis, i of 
paral3d:ic ileus, i of (spinal) anaesthesia, s of post- 
partum haemorrhage and the remainder from a 
variety of causes. There is fairlj’^ prevalent to-day 
the opinion that the mortality from Caesarean 
section, as a whole is i per cent. It has been sug- 
gested in the Royal Society of Medicine that, as 
the mortality has been reduced to i per cent, we 
should concentrate now on reducing its morbidity. 
Let us keep in mind Professor Claye's suggestion 
{Proc. Roy. Soc. Med., 1943, xxxvi, 528), to insti- 
tute a country-wide inquiry into Caesarean section. 
The lower segment operation, the ever widening 
indications, the free use of blood transfusion and 
chemotherapy have had a profound influence upon 
obstetric practice. The time is approaching when 
it will be possible, as it is now desirable, to 
institute this inquiry. YVhat is the death-rate from 
Caesarean section to-day? It is said to be i per 
cent. Is it? 

A tabular analysis of stillbirth (95 / 1000 viable 
births) and neonatal deaths {61 / 1000 live births), 
puerperal fever and pueiperal pjnexia bring the 
year’s report to a close. There is finally an appen- 
dix which gives a resume of the hospital statistics 
for the past 10 years. 


REPORT OF THE SLMPSON MEMORIAL 
MATERNITY PAVILION, ROYAL 
INFIRhlARY, EDINBURGH, FOR,i943- 

The Medical and Clinical Report of the Simpson 
Memorial Maternity Pavilion, Royal Infirmary 
Edinburgh, for the y^ear 1943 concerns 3,7 ^ 
patients treated in the hospital and <784 treate ^ 
their own homes. The report is dp'Oted mam ) 
the in-patient side of the obstetric 
contains a brief summary of the cases _ 

home. There is also an extensive paediatnc sec ^ 
The in-patient maternal section opens v” 
summary of mortality and morbidity. Then 0 
summaries of the usual complications o 

nancy and labour. These- summaries are 

tabular, headed in some cases by a bncf 
torj- statement or synopsis. In the case o 
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pn><ontatio!t, ccintrnclt'ci pi-lvi;., t-danij'^ia. mu- 
br\-otomy .and phcent.a prnevia ‘•ingU'-c.a''' ti.ata ;in‘ 
given in more extensive additional t.ahles. Three 
pages au* devoted to short notes on maternal 
deaths. An intt resting comparative table of ^the 
main features of thi.s io.)3 leport and of that of 
e,acli year back to 1930 is included. 

There were 14 maternal deaths (one of these died 
undelivered) in the ho.spital and a patients died 
after being transferred to the City Fever Hospital, 
making i6 deaths in all. The-totnl maternal mor- 
tality of the 3.760 in-patients is therefore stated as 
0.4a per cent. If calculated in relation to live- 
births (to make it comparable to the national 
figure) there would be lO maternal deaths for 2.754 
live-births, i.e. 0.5S per cent. Some of the note> 
on these maternal deaths are just too short. One 
(booked) case (2410/43) of placenta praevia was 
treated by classical Caesarean section. " Death 
occurred immediately after the operation from 
severe postpartum haemorrhage. No autopsy." 
The presumption is that she was in a good state at 
the start of the operation. Was the uterus flabby 
all the time after extraction of tlie child Did the 
surgeon have to consider whether hj-sterectomy 
was called for or not? Did this severe postpartum 
haemorrhage occur quite unexpectedly iromediately 
after the operation was complete? What anaes- 
thetic was used? We are not told. Another 
(booked) case 3,076/43 was considered to be 
normal until she had a third-stage haemorrhage 
which was treated by expression of the placenta 
and blood transfusion. Local uterine sepsis devel- 
oped and, on the ninth daj', secondary postpartum 
haemorrhage occurred requiring further transfusion. 
Intermittent haemorrhage recurred for another six 
days. The uterus was then explored and tiyo small 
pieces of placenta were obtained. " Bleeding con- 
tinued through the intra-uterine pack, and did not 
stop even when this was repeated twice during the 
same day (italics mine), so that ultimately subtotal 
hysterectomy was performed with continuous trans- 
fusion, but death occurred shortly afteru'ards. No 
autopsy.” When was the pack first introduced — 
at the time when the two pieces of placenta were 
removed? Was it introduced first under anaes- 
thesia? Were the repeat intra-uterine packings 
performed under anaesthesia? Did she have four 
general anaesthetics in one day? We are not told. 
The same lack .of full information is tantalising in 
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the Mimm.irired tabic.s of the complications of preg- 
n.incy and laUmr. This is seen, for example, in the 
detail-, given under Adherent and Retained Plac- 
ent.i. The placenta was expressed 24 times. Under 
nn.ie.llusia? We are not told. The placenta was 
removtd maiuialiy 31 times. Of the.«e 55 patients 
i.S required blood tran.sfu.'ion, 32 liad .some degree 
of third-stage ii.'umorrhage, while 33 were not 
admitted to the hospital until after the birth of the 
child. There is no means of telling, however, which 
patients required the blood transfusions. There 
were i.S ca.ses of " failed forceps outside." The 
tre.itinent in hospital was by expectancy resulting 
in spontaneous delivery, forceps, craniotomy, or 
Cae.sarean section : there was not one maternal 
death. But we are not told why the forceps had 
failed previously, wlicther the cervix was fully 
dilated on admission or whether there was any 
maternal morbidity following the successful treat- 
ment. I have stressed this aspect deliberately 
because by published results the trend of obstetric 
thought and practice is guided and influenced. 
Much time is spent and much labour expended in 
producing valuable reports such as this. But lif 
they do not provide sufficient information for 
profitable studv then, in measure, they fail in their 
purpose. 

The sections set out with single-case data contain 
much of interest. There were 55 cases of uncompli- 
cated primigravid breech delivery, resulting in i 
still-birth and 3 neonatal deaths (7.2 per cent foetal 
mortality). When twins, or one foetus of a twin 
pregnancy, are born by the breech " complicated ” 
breech would seem the normal classification. Here 
they are included in the " uncomplicated ” table. 
In this case the foetal mortality figure, however, 
is not materially altered by their inclusion. 

The paediatric section is comprehensive. It is 
based on the infants bom during the year, whereas 
the obstetric section is based on the admissions for 
the year. Neonatal mortality and morbidity are 
tabulated in some detail. Three deaths occurred 
in infants over i month old. The neonatal death- 
rate was 19S per 1,000 viable births for premature 
(viable) infants, 14.7 per 1,000 \dable births for 
mature infants and 30.9 per 1,000 for all infants. 
No previable (under 2-;^^ lbs.) child sundved. In 
fact none less than 3 lbs. in weight survived. 

At the end of two weeks or prerdous discharge 
S3.3 per cent of infants were whoUj- breast fed, 5.9 
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per cent were breast fed with complcmentarjf feed- 
ings and 10.8 per cent fed entirely artificially. The 
causes of death have been investigated fully. Out 
of loS deaths there were loi autopsies. Of still- 
births the cause was known in 64 — determined b)- 
postmortem examination in 6x and by evident 
congenital defect in 3. The neonatal deaths and 
stillbirths are correlated with the normal and 
abnormal pregnancies of the mothers. Figures of 
the postnatal infant welfare attendances bring the 
report to a close. 
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j ^ ^ A. Caesarean section tal - 

;ed- mortality in uncomplica^'^!’ ^0^ contraci' 

rhe delivery, hut as there are ^ in labour, wlir-"" ’ 

Out in this group it is not of tyP® 0^ anaesthera.: 

till- instance. Of the 35 breech peritonitis, i ^ 

b)- born at full-time as were also^®®*^^®®'^' ^ 

lent maturely. ''^aioder from .;-,j 

and Delivery was effected by the 

*nd sions (S.S per cent), with 1 materna^® CaejireaD 


THE SIXTH REPORT FROM THE DEPART- 
MENT OF OBSTETRICS AND GYNAECOLOGY 
IN THE UNIVERSITY OF OTAGO. 

JULY 1942 TO JUNE 1944 INCLUSIVE. 

The work was carried out in the Queen Marj' 
Maternity Hospital, Dunedin. The students here 
each deliver 4 patients and witness the delii'ery of 
a further 20. After this each must deliver another 
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rean section was earned out 29 times. " 

, , tine that, as 
cent of the emergency cases were delivery, 

minal section while -only 1.4 per cent 

cases required the operation. It was indi^ 

times for disproportion, 3 for central 

praevia, 2 for uterine fibroids and the rema^^^ 

for a variety of indications. The lower segi, J 

operation was done 22 times and the classic^* 

without a maternal death. Only 3 cases w« 

morbid, 2 because of stitch abscess and i fr« 

thrombo-phlebitis. Three Caesarean babies wel 

stillborn, the indication for these sections beirj 

eclampsia, accidental haemorrhage, , and dispre. 

portion, with foetal distress. There were 32 cases 

of antepartum haemorrhage of ivhich 12 were dui 


16 patients. This is an improvement of the 
minimal requirements for medical students in 
British Schools. 

During these 2 years, exactly 1,000 women were 
delivered of 1,016 children, 16 of the patients hav- 
ing twins. The report makes pleasant reading. It 
might even be said to have a note of cheerfulness. 
Here we see midwifery as almost a ph3^siological 
process, although occasionally something goes 
wrong. Only 73 of the patients delivered were 
admitted as emergencies; the other 927 all received 
antenatal supervision from members of the 
hospital staff. 

There were 60 cases of toxaemia or hypertension. 
Some of these were severe, but the incidence of 
toxaemia on the whole is low. As far as can be 
judged the standard ,pf blood-pressure adopted for 
hypertension is 140 systolic or 90 diastolic. At anj' 
rate one case is included with blood-pressure 
150/80 and no other symptoms or signs. Of these 
60, 4 had eclampsia — a fairly high incidence. No 
toxaemic patient died . There were g stillbirths and 
2 neonatal deaths. 

Malpresentation occurred 74 times, 34 as per- 
sistent occipito-posterior position, 2 as transverse 
lie. 3 as face and 35 as breech presentation. In the 
latter it is not possible to calculate the foetal 


to placenta praevia. Of the 9 cases of placents 
praevia which did not require section, 2 were treated 
by Willett’s forceps, 4 by puncture of the mem' 
branes while treatment was not required in the 
remainder. Postpartum haemorrhage occurred ; 
times with 1 death. Hj'sterectomy proved neces- 
sary because of placenta accreta in i case in which 
delivery had been by the forceps. This case is also 
included among 28 cases of retained membranes 
(p. 14) which should probably read retained 
placenta. 

There were 2 maternal deaths. Both occurred 
from shock following operative delivery. The 
first had haemorrhage from placenta praevia, 
manual rotation “of the head and forceps delivery, 
postpartum haemorrhage necessitated manual re- 
moval of the placenta. In the other fata! case 
difficult manual breech delivery resulted in a com- 
plete tear. Death from shock followed i hour after 
delivery and repair. In the maternal morbidity 
table thesfe 2 deaths appear to have been omitted. 
While recognizing that, the incidence of morbidity 
is very low. On the B.M.A. standard 10 cases 
occurred. In two years there was not one case of 
notifiable puerperal sepsis— a truly remarkable 
achievement. 

Infantile mortality and morbidity are review^ 
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iits iK'rn nl full liruc 13 wire still- 
■natal tkaths occurred. The fipirtv 
a (p. co), howc\cr, do not add up 
Jf 93 premature infants 15 ucre still- 
lied. 

.he same 2 years there were 1.20S c.rsi -- 
, laecological wards. There were 11 death-, 
n 5 were po'-t-operativc, 3 because of 
.•cd carcinoma, and 3 from post-abort.d 
It would haVe been interesting to have ha<l 
details about the post-abortal deaths, but 
e is given. Once again the low incidence of 
. ne conditions is striking, e.g., there were only 
* cases of acute salpingitis, and 15 cases of sterility 
—in 2 years! Chronic cer\-icitis and downward 
isplacements of the genital tract show a more 
onnal frequency. Neoplasms both benign and 


m.ihgn.int are found in cu-.tomary frequency. 
Profes'-or Dauson and hi-, staff must bo proud of 
tlu'-e risidls for they are e.vcelknt. While in no 
w.iy <|( tr.u'tiiig from their achievement certain 
f.icts seem to cin( rge from this report. Their 
patients are no more immune to neoplasms, malig- 
nant or benign, or to the remote scqulac of 
obstitric injury than the average hospital patient. 
But they do appear to enjoy relative immunity 
to contracted pelvis, toxaemia of pregnancy, 
placenta praevia, puerperal infections and later 
pelvic infections and also perhaps sterility. It 
prompts the question of how far are climate, high 
standard of housing and food, economic and 
financial security responsible for the better results 
among these patients than among their less fortu- 
nate sisters at home. 


A.vthoky W. Purdie. 
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In the 3'ear 1937 Honorar}' Medical 
Staff of the Royal ]\taternit3' Hospital, 
Belfast, decided to allocate the treatment 
of the 3 common emergencies admitted to 
the hospital to three members of the visiting 
staff. To the" writer was given the super- 
vision of all cases of antepartum haemor- 
rhage and this paper is a review of the cases 
of placenta praevia seen during the j'cars 
1937 to 1944. Twenty-three cases seen in 
private consultant practice either as 
' 'booked ” or “ emergencj' ’ ' cases are also 
included. While the writer has not per- 
sonally delivered all the cases admitted to 
hospital their treatment has been carried 
out under his direction. 

Antepartum haemorrhage ranks 4th as 
a cause of maternal mortality in England 
and Wales and there are 2 large series of 
cases of placenta praevia collected bj' Prof. 
F. J. Browne* and Comrms Berkeley" 
which show the gravity of the condition. 

In Browne's series of 3,103 cases the 
maternal mortality was 5.9 per cent and 
the foetal mortality 54 per cent. In 
Berkelej^’s series of 4,580 cases the figures 
were 7 per cent and 59 per cent respectively. 

In the Roj^al Maternity Hospital during 
the j'^ears 1932 to 1936, prior to the change 
of polic3^ described in mv opening para- 

A 


graph, there were 76 cases admitted, with a 
maternal mortality of 2.6 per cent and a 
foetal mortality of 51.3 per cent. 

In the treatment of my own series 2 main 
objectives were: — 

(1) The reduction of foetal mortality 
without unfavourably affecting the mater- 
nal death-rate. 

(2) The preservation of an open mind 
with regard to the appropriate treatment of 
a particular case, i.e., that each case should 
be treated, not necessarily on any " stand- 
ard ” lines, but in accordance with the 
conditions found. 

The latter objective was in contradis- 
tinction to that of Stratz"* who has published 
a series of 173 cases treated entirely by 
vaginal methods (rupture of the mem- 
branes and bipolar version). 

The series referred to, including my own, 
are summarized in Table I. 

I would stress the point that these results 
are not due to the efforts of any one person 
but to co-operation by many. 

In any case of placenta praevia the 
attendant who sees the patient first has a 
great responsibility. He must recognize 
that, unless in the exceptional event of a 
serious haemorrhage, the patient should be 
removed to an institution without a vagwal 



314 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


Table I. 


F. J. Browne 3.103 Cases 

Figures collected from rr teaching 
hospitals in Great Britain. 

Maternal mortality 5.9 per cent 

Foetal mortality ... .^. •••54 per cent 

CoMYNs Berkeley 4,580 Cases 

Hospitals, Great Britain, Northern 
Ireland and Eire. 

Maternal mortality 7 per cent 

Foetal mortality 59 per cent 

(S.B. or died) 


Stratz r73 Cases 

Maternal mortality 0.57 per cent 

Foetal mortality 44 per cent 


Royal Maternity Hospital, 1932-36 76 Cases 

Maternal mortality 2.6 per cent 

Foetal mortality 51.3 percent 

(S.B. or died) 


Royal Maternity Hospital, 1937-44 174 Cases 

(Including 23 private cases.) 

Maternal mortalitj'- 0.57 per cent 

(i case) 

Gross foetal mortality 23.5 per cent 

(41 cases) 

(S.B. or died) 


examination being made. In this series it 
is most encouraging to find that in only a 
few cases had a vaginal examination been 
made before admission. On admission the 


(2) The age, parity and previous obstet- 
ric history, with special reference to the si/o 
of the babies and the rapidity of labour. 

(3) The maturity of the foetus. 

(4) The condition of the foetus on admis- 
sion. 

(5) The presence of other obstetric or 
medical complications. 

(6) The type of placenta praevia (onlj' 
determined when it has been decided that 
treatment is necessary), 

.One must decide immediately “Is a 
vaginal examination necessary?’’ This 
decision should be made by someone with 
experience and not by a resident medical 
officer. If any real improvement is to be 
attained co-operation between senior and 
junior attendants must be enforced at this 
stage. It is evident from Table II that the 
number of stillbirths gradually diminished 
as this policy was increasingly pursued. 

It will be noticed that of .the 40 deaths 
which occurred among the babies delivered 
in the hospital group, 17, i.e. 42 per cent, 
occurred in the first 2 years. It was 
during these 2 years that the co-operation 
between the then senior resident and myseli 
was least satisfactory, many of the cases 
being examined before I was notified 01 
their admission. The improvement in the 
later years is largely due to the assistance 
and co-operation I have received from 


Table II. 

Nvniber of Stillbirths in each Year. 

^937 1938 1939 1940 1941 1942 1943 1944 Private 

10 7760433 I 

Percentage 5S 43 31.8 29.4 o 17 rr.5 16.6 4-3 


patient’s blood should be typed and suit- 
able blood made available in case of neces- 
sity. Several factors must be considered 
before deciding on any line of treatment. 
These are as follows : 

(i) The amount of haemesfrhage. 


Capt. Gavin Boyd, Capt. G. A. Craig an 
Dr. R. A. E. Magee. , 

There is considerable difference 0 
opinion among authorities- regarding ^ 
advisability of any vaginal examination ' 
cases of placenta praevia. De Tec s a 
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"Under a good light the vagina is spread 
with broad specula and the cervix is in- 
spected for erosions, varices, polyps and 
cancer. The fingers arc hissed iitlo the 
cervix to feel the placenta. " (The italics 
are mine.) Mnnro Kerr'' advises passing 
a blunt Hegar’s dilator through the cen-ix 
and moving it about genth*; if bleeding 
occurs the placenta is praevia. Marshall"' 
on the other hand states " I therefore now 
omit vaginal e.xamination in nearly all 
those patients whom I intend to deliver by 
Caesarean section.’’ He further states that 
the onlj- conditions likely to be missed are 
carcinoma of the cer\'ix, cervical polyp 
and ruptured vaginal vari.x. Can a 
Caesaieaw for a cervical pelyp ot 

ruptured vari.x reallj' be justified ? 

A vaginal examination should be made 
in all cases of suspected placenta praevia, 
but the time at which this examination is 
made must be carefully chosen. 

In the later j’ears of the period under 
review the attitude adopted has been that 
placenta praevia is not an obstetrical 
emergency which must necessarily he dealt 
ivHh at the first haemorrhage, and that a 
vaginal examination must not be made 
until the appropriate subsequent treatment 
can be carried out. There is no objection 
to passing a speculum and inspecting the 
cerrnx but this should be done with great 
gentleness. 

A vaginal examination has been made in 
every case in this series to determine the 
tj-pe of placenta praevia with which one 
is dealing and the best method of treatment 
to employ. It is r'erj^ eas3^ but quite 
unjustifiable, to perform a Caesarean 
section on everj'^ case of placenta praevia 
without considering all the factors in each 
case. Manj^ cases are better treated by the 
vaginal route but it is only on making a 
vaginal examination that the correct 
method of treatment can be determined. 

One of the main causes of foetal mortality 
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in placenta praevia is prematurit}'. This 
mortality can be reduced onlj' by carr^u'ng 
on the pregnane}' to as near term as pos- 
sible. Several patients in this series have 
remained in hospital for weeks (i for 14 
weeks) and have had up to g haemorrhages 
before any vaginal examination or mani- 
pulative treatment was carried out. 

The following arguments can be ad- 
vanced in favour of this attitude : 

(1) The rarity of severe initial haemor- 

rhage in cases of placenta praevia. In my 
experience this complication rarely occurs 
apart from vaginal manipulation. Admit- 
tedly this is a strong argument in favour of 
eliminating vaginal examination but if the 
exammation \s andl as near 

full time as possible and is not made until 
the patient is on the operating table with 
everything at hand to proceed if necessary 
with an immediate Caesarean section the 
risk is small. 

Severe haemorrhage occurred in 3 cases 
in this series during the vaginal examina- 
tion, and in i just before an arranged 
Caesarean was to take place. In only i 
of these cases was a blood transfusion 
necessar}' and all the mothers and babies 
survived. 

A sudden severe haemorrhage apart 
from vaginal examination is theoretically 
possible in a multipara but is rare in 
primigravida. The number of primi- 
gravidae vnth Type IV placenta praevia, 
whose pregnancies have proceeded to term 
before any haemorrhage occurred, is 
striking. 

(2) A certain number of cases have a 
sharp but not severe initial haemorrhage 
at 30 to 34 weeks without any further loss. 
Some weeks later in some of these cases 
the plaqenta can be palpated inside the os 
■v^thout provoking any further bleeding. 
This has been found to be due to infarction 
of the separated area. In the cases of this 
t}'pe which have been seen the risk of 
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further haemorrhage seems to be small 
even in multiparae. Figure i illustrates 
the findings in such a case. 

(3) There are a large number of cases of 
antepartum haemorrliage with a historj^ 
apparently typical of placenta praevia 
when the haemorrhage is either not due to 
a low-lying placenta or due to a degree of 
placenta praevia which can be safely 
treated by methods other than Caesarean 
section. I cannot agree with Marshall's 
statement that "the history alone enables 
the junior house surgeon in his first few 
months of residence to diagnose the con- 
dition with almost 100 per cent accuracjc" 
To give but one e.vample of man)? such 
cases : 

<■ 

Mrs. C., aged 31, 5th pregnancy. Admitted to 
the antenatal ward at 35 weeks on account of severe 
anaemia. The haemoglobin u'as 25 per cent. She 
received the usual treatment for such a case 
including a blood transfusion. While Ijdng in the 
ward she had a sudden painless haemorrhage at 
term, losing about i pint of blood. She was taken to 
the theatre with the intention of doing a Caesarean 
section without delay and without a preliminary 
vaginal e.-^amination. 

At the last moment this decision was recon- 
sidered and on vaginal examination the placenta 
could not be felt. The membranes \vere ruptured 
and the baby was delivered spontaneously 2 hours 
later. The baby was alive and on examination 
of the placenta and membranes the opening in 
the membranes was as far away from the edge of 
the placenta as it could possiblv be. 

In this scries, Si cases, or 47.6 per cent, 
were treated at the time of the initial hae- 
morrhage. In the earlier years it was 
difficult to rid one's mind of Jaggard's 
dictum "there is no e.xpectant plan of 
treatment for placenta praevia " but with 
increasing e.vpcrience the proportion of 
those patients who were treated immedi- 
atel\’ following the first haemon'hage 
gradual!)' diminished. 

From the e.xperience gained over the 
last 8 years one feels that there is a verv 


definite place for expectant treatment, even 
after the -patient has had several small 
haemorrhages. 

Among these patients there has been 
nothing to confirm the belief that tbe 
recurrent haemorrhages tend to lead up to 
a catastrophic haemorrhage. Many patients 
have been under obser\?ation for weebs 
during which numerous small haemorrha- 
ges have occurred without causing any 
serious anxiety. Naturally, if ahaemorrhage 
should occur while tlie patient is under 
observation and approaching term, e.g. 
38 weeks, treatment is carried out at that 
stage to avoid the risk of further loss of 
blood. This attitude has meant that the 
infant's chance of sur\uval is much en- 
hanced. The additional complication of 
prematurity is lessened or may even he 
eliminated. This is borne out by the 
figures of Table II and also by comparing 
the weights of babies in the early ymars of 
the series with a similar number delivered 
more recently?. In the last 47 cases the 
average weight of the babies was 6 pound; 
12 ounces while the average of the first 47 
cases in the series was only 5 pounds 2 
ounces. In addition the foetal mortalifi 
in the 47 early cases was 47 per cent, 
whereas in the last 47 cases it was only' • 
per cent. - 


Table III. 


Average weight 

Mortality 

First 47 cases 

5 pounds 2 ounces 

^7 percent 
6 per cent 

Last 4 7 cases 

6 pounds 12 ounces 


I do know that in the early cases one vns 
alarmed by and treated haemorrhages 
which, with experience, one vr'ould now 
definitely leave without interference, 
one is to judge by these figures there is a 
very? strong argument in favour of expec 
ant treatment, as far as the baby is con- 
cerned, and, as the maternal mortality as 
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not risen, the result aijpcais to be quite, 
justified. 

In this series tlierc weio 33 jiriini- 
grcavidae, representing id. 8 per rent of the 
total series. Of these only q patients were 
under 36 weeks gestation at the time of 
deliver}'. Of the 33 patients 4 had had 
more than i warning haemorrhage and 
10 had had one warning haemorrhage. 
There were ig cases in which the patient 
was either admitted and treated for the 
initial haemorrhage or where the presence 
of a placenta praevia was unsuspected, the 
patient having been admitted for the treat- 
ment of other complications. Of these 
ig cases only 3 patients were under 38 
n eeks gestation. 

Particular mention of 6 priniigravidae 
must be made. In 5 of these no haemor- 
rhage of any kind occurred during preg- 
nancy. The presence of the placenta 
praevia was -not discovered until examina- 
tion or treatment was instituted for the 
obstetric complication which had neces- 
sitated the patient’s admission. 

One was a diabetic upon whom a 
deliberate Caesarean section was being 
performed at 36 weeks when the placenta 
was found to occupy a large part of the 
lower uterine segment. Another case was 
referred to me on account of a head free 
above the pelvic brim at 36 weeks. On 
X-ray examination the foetus appeared to 
be normal but there was marked extension 
of the head and neck. When this patient 
had passed the calculated date the foetal 
heart-rate increased to an alarming degree, 
so a Caesarean section was performed. 
The placenta was covering the internal os 
and filling the lower uterine segment at 
operation. This patient had no uterine 
loss for 3 days following operation during 
which time she developed a reflex ileus. 
A cervical dilatation had to be done before 
the uterus would drain. This une.xpected 
complication (? stenosed os) may have 


accounted for the absence of any ante- 
partum haemorrhage. 

The 3rd case was a primigravida of 33 
years, admitted to hospital on account of 
disproportion. At operation the head was 
floating above the brim and on incising 
the lower uterine segment .the placenta 
was divided. The position of the placenta 
was almost certainly the cause of the 
apparent disproportion. 

The qtli case was admitted on account 
of pre-eclamptic toxaemia and a free head 
at 3g weeks. Eleven days after admission 
the patient was examined vaginally and 
the cervix was found to be partially effaced 
and, on passing the finger into the canal, 
the placenta was felt and a profuse haemor- 
rhage occurred. 

The 2 remaining cases were both suffer- 
ing from pre-eclamptic toxaemia and were 
admitted to hospital for induction of labour. 
Prior to the induction one had a small 
haemorrhage, which was regarded as 
being accidental in type, but on passing a 
bougie severe haemorrhage occurred after 
which the placenta could be felt. The 
other case was being examined prior to 
inserting a bougie when the internal os was 
found to be covered by placenta. I have 
had a similar experience with a 2-para 
whom I was inducing for pre-eclamptic 
toxaemia at term. In this patient there was 
no history of antepartum haemorrhage, 
the first haemorrhage occurring when I 
separated a small area of the placenta which 
was covering the internal os. 

These cases illustrate what is not 
generally recognized, namely that a 
placenta can be praevia without causing 
any haemorrhage until the cen'ix begins 
to dilate or until some vaginal manipula- 
tion is carried out. 

Three primigravidae had a marked intra- 
partum loss and in these cases the placenta 
was not felt until the cervix would admit 
2 fingers. In one of these cases the head 
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that the foetus was anencephalic. Foetal heart 
sounds could not be heard. 

At 2 a.m. on the following day the patient 
delivered herself of a stillborn anencephalic foetus; 
this was followed 10 minutes later by the placenta 
and membranes. '' 

The foetus was not macerated; it was of about 
28 weeks maturity and anencephaly was the only 
deformity. It weighed 1 pound a ounces and 
measured 14 inches in length. There was a direct 
communication between the meninges and the 
exterior. The alimentary canal was patent 
throughout its length. The stomach contained 
about 2 c.cm. of fluid: this was not analysed. The 
kidneys and bladder were normal in appearance, 
the uterus and urethra were patent and all other 
organs were normally developed. The placenta 
weighed 5 ounces, its macroscopic appearance was 
normal and there was no evidence of old or recent 
infarcts. Microscopic section did not show any 
abnormality. The cord measured 9 inches in length 
and there were no twists or knots to suggest 
obstruction. The chorion and amnion were normal 
in macroscopic appearance. Microscopically, the 
epithelium of the amnion appeared less tall, more 
deeply stained, and less vacuolated than in the 
controls. The amniotic fluid was of normal appear- 
ance; unfortunately the specimen for analysis was 
contaminated and rendered useless. 

Discussion. 

Many of the cases reported as acute 
hydramnios cannot in fact be so regarded 
(if we limit the terra to cases which occur 
within the space of a few days), though 
possibly they might be regarded as sub- 
acute. The majority of cases occur in 
association with some type of foetal defor- 
mity or maternal disease, which is also 
usually found in the chronic variety. A 
study of these cases also reveals the fact 
that in none was there very rapid accumu- 
lation of massive quantities of fluid; it was 
in fact the symptoms that were of sudden 
origin. These s3miptoms were not purely 
mechanical in origin, due to pressure, but 
were those of over-distention of a hollow 
organ, namely, pain and reflex vomiting. 


Gaehtgens," reporting 2 cases of acute 
hydramnios, both associated with uniovu- 
lar twins, noted that one of the patients 
had received a blow on the abdomen 24 
hours before the onset of symptoms, and 
is of opinion that this trauma was a stimu- 
lus. In the case here reported, a verj' 
careful study of the histoty for some 
weeks prior to the onset of the acute 
hydramnios failed to reveal any evidence 
of trauma, either physical or mental, and 
the habits and diet of the patient had not 
changed in any way. A striking feature, 
however, was the extreme spasm of the 
abdominal and uterine musculature. Pos- 
sibly the uterine musculature of this patient 
was more sensitive than usual to undue 
stretching, and an accumulation of fluid 
which would ordinarily have been accom- 
modated without much difficulty 'caused the 
muscles to go into spasm and produce the 
alarming symptoms. In twin pregnanc3'i 
the available uterine space is already very 
much encroached upon and the utenne 
musculature is over-stretched, so that a 
very little extra accumulation of liquor 
will be more serious. 

The normal power of expansion of the 
uterine musculature is very remarkable, 
and upwards of 10 pints of fluid can often 
be quite readily accommodated withou 
symptoms, except those of mechamca 
origin. 

In this case pathological exarninabon, 
both macroscopic and microscopic, ot 
amniotic epithelium did not reveal au} 
evidence of acute inflammation or of au} 
undue secretory activity. Examination 
the placenta, liquor amnii and blood 0 
mother for syphilis and for Rh-agglu ni 
also proved negative. The amoun 
liquor was excessive, but not 
produce pressure symptoms and 
great that it could not have been ea 
accommodated in the ordinary' 
the symptoms and phj'sical signs were tn 
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of over-stretching of the uterine muscula- 
ture. 

We may conclude that acute hydramnios 
apparently occurs in patients who would, 
in any case, develop hydramnios slowly, 
but owing to the introduction of an ad- 
ditional factor, namely muscle which is 
over-sensitive to undue stretching, especi- 
ally in the presence of an extra amniotic 
sac, and sometimes following trauma, 
symptoms arise acutely. 

Symptoms and Signs. 

The symptoms of distension of a hollow 
■organ will predominate rather than those 
of pressure ; the latter will develop subse- 
quently. Pain is the most outstanding 
feature. In the very early stages, the 
patient usually complains of an uncom- 
fortable sensation of tightening across the 
abdomen; this very rapidly gives place to 
a very severe abdominal pain, radiating 
over the whole abdomen, over the sacrum, 
and often down the thighs. Vomiting 
becomes severe and persistent, often pro- 
ducing thirst for loss of fluid. 

In the true acute variety, the signs are 
not those of great accumulation of fluid, 
but rather those of abdominal and uterine 
» muscle spasm. The abdomen is tense, 
tender, and difficult to palpate ; foetal parts 
are usually impossible to feel owing to 
muscle spasm, abdominal tenderness and, 
to a lesser degree, presence of excess 
liquor. The foetal heart sounds are often 
not heard. The degree of abdominal en- 
largement and the presence of ballottement 
will depend upon the amount of fluid, and 
in the true acute t5pe these are not promi- 
nent features. The pulse-rate increases 
and the temperature maybe raised, though 
usually it is not. Albuminuria is not a 
constant feature, 'and when present its 
quantity has no relation to the amount of 
hydramnios. In this case, and also in that 
•described by Calatozzolo." the blood- 
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pressure was raised, but in the others it 
docs not appear to have been affected. If 
treatment be not instituted the abdomen 
enlarges, signs and symptoms of prc.ssurc 
become more obvious, with dyspnoea, 
pain under the diaphragm, and oedema of 
the legs. Vaginal examination will reveal 
the usual signs of pregnancy, and if the 
cervix admits the tip of the finger a jioint 
of peculiar diagnostic significance will be 
the tense, bulging membranes. 

Differenti/vl Diagnosis, 

Concealed accidental haemorrhage. 

Although in man}' textbooks this con- 
dition is not mentioned in discussing 
differential diagnosis, if we study the 
reported cases it would seem to assume 
first place. Calatozzolo,"' in his case of 
acute hydramnios made an erroneous 
diagnosis of premature separation of the 
normally situated placenta. 

Courtois” reported a case diagnosed as 
acute hydramnios which later proved to be 
one of concealed accidental haemorrhage. 
The case here described presented many 
features strongly suggesting concealed 
accidental haemorrhage — rapidity of onset 
of pain, vomiting and poor general con- 
dition, a tender, woody abdomen, loss of 
sensation of foetal movements and absence 
of the foetal heart sounds. The symptoms 
and signs are all the more misleading if 
there should be little abdominal enlarge- 
ment and a rise of blood-pressure. 

The main points of difference are : (i) the 
duration of symptoms — in acute hydram- 
nios the patient, on close questioning, \vill 
often adinit having had abdominal discom- 
fort for many hours prior to the onset of 
acute pain; (ii) the abdominal enlargement 
is often, though not always, great enough 
to make the possibility of internal haemor- 
rhage unlikely: (iii) ballottement, if elici- 
ted, will favour a diagnosis of hydramnios ; 
(iv) investigation of the previous history 
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may help; (v) occasionally even these 
differential signs are absent and it is in such 
cases, when the diagnosis is still in doubt, 
that Courtois'^ recommends abdominal 
puncture of the uterus by a fine needle. 
This procedure will be required to lower 
the intrauterine pressure, so that nothing 
is lost by it. If blood-stained liquor is 
recovered, the subsequent treatment will 
be that of haemamnios. On this finding 
Courtois revised his original diagnosis and 
altered his treatment accordingly. X-ray 
examination will, of course, help, and 
should always be carried out in these cases, 
the presence of a foetal deformity favouring 
hydramnios. In the early stages of ges- 
. fation if may be necessary first to establish 
the existence of a pregnancy. This diffi- 
culty was not met with in any of the cases 
described since 1914. 

Other conditions mentioned in the text- 
books as requiring differentiation are, 
occasionally, ovarian cyst, ascites and 
multiple pregnancy. In all the cases re- 
viewed, the only condition which required 
differentiation was concealed accidental 
haemorrhage. 

Treatment. 

If the foetus is normal, an effort is made 
to cany the pregnancy to term. This can 
occasionally be achieved by frequent 
decompression of the uterus ffirough the 
abdomen. If the foetus is deformed or the 
pregnancy is at term, labour may be in- 
duced forthwith. The best method is by 
gradually draining off the liquor by a fine 
needle ffirough the abdominal wall; by 
this means the membranes remain intact 
and labour comes on slowly. The next 
best method is by rupture of the hind- 
waters with a Drew-Smythe catheter. 
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Treatment with Penicillin of Some Obstetric Cases 


BV 

J. R. E. JA.MES, 1 
County Obstetrician, 

The following account of the use of peni- 
cillin presents illustrations of its value in 
cases of sepsis in obstetrics. The patients, 
who were all treated at the County 
Infirmary, Carmarthen, consisted of 5 cases 
of Group A Haemolytic streptococcal infec- 
tions of the genital tract with complications, 
and 2 cases of bullous impetigo in neonates. 

The 5 cases of streptococcal infection 
were first treated mth sulphanilamide. The 
routine dosage employed was 2 g. initially, 
a further 2 g. in 4 hours and then i g. 4- 
hourly . This treatment was started as soon 
as there was rise of temperature or pulse- 
rate. Bacteriological examination was 
immediately carried out on vaginal, nose 
and throat swabs, and a catheter specimen 
of urine. Penicillin treatment was started 
only when it became clear that the infec- 
tion was not being controlled by sulphanil- 
amide. 

Case i. 

Mrs. A. D., aged 35, a 5-gravida, had nothing 
relevant in her pre\dous obstetric histor}^ She was 
admitted at term as an emeigency on September 
12th, 1944, in the first stage of labour. There was 
a history that the patient had been in bed at home 
for a fortnight before admission with pyrexia and 
a left facial pals}'. On admission to an isolation 
ward her temperature was io2.6°F. and her pulse- 
rate 120 per minute. Her general condition was 
poor; there was a left facial pals3’^ and a dry, 
fibrosed perforation of the left tj-mpanum. Other 
abnormal phj'sical signs were not found. Her 
la^ur was uneventful and she was delivered 
naturally of a healthy infant an hour later. Sulph- 
^nilamide therapj- was started immediately and 
bacteriological investigations were carried out. The 
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temperature scUkd the morning after delivery but 
tire pulbc-ratc remained at too per minute. The 
bacteriologic.il e.xamination showeri a he.avj’ growth 
of Group A haemolj'tic streptococci in the vagina 
alone (the car .swab being among the negative 
findings). On September 14th (2nd dav* of pucr- 
perium) the patient'.s abdomen became di.stended 
and she developed generali/cd abrlominal tender- 
ness. Her general condition deteriorated. A 
provisional diagnosis of general streptococcal peri- 
tonitis was made, and the abdomen was opened 
the same day tlirough a small low median incision. 
There was some serous exudate and tlie small bowel 
was distended. The. exudate was aspirated and on 
direct culture grew Group A haemoh'tic strepto- 
cocci. A tube drain was left in the abdominal 
wound for 3 days. On September 15th, as there 
was still further deterioration in the patient’s 
general condition, penicillin therapy (15,000 units 
3-hourly) was started and the sulphanilamide dis- 
continued. The pulse-rate began to settle the day 
after penicillin was started. It was given for 4 
days and then stopped. The haemoglobin level on 
September i8th was 52 per cent and the patient 
was given a transfusion of 2 pints of fresh blood. 

There was a further rise of temperature and pulse- 
rate on September 22nd, and again on September 
25th, when penicillin (15,000 units 3-hourU4 was 
restarted for another 4 days. The temperature and 
pulse-rate again settled — this time in 3 days. At 
this stage the patient became fractious and was 
difficult to manage. She objected strongly to the 
pain of the penicillin injections and discharged 
herself against advice on October 2nd, the 20th day 
of the puerperium. Her general condition was then 
fairly good, the abdominal wound was healed and 
the facial palsy improved. 

She was readmitted a fortnight later (on 
October 17th) with a history of intense headaches, 
vomiting, drowsiness and p}mexia for the previous 
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week. She was now running a remitlent pyrexia. 
There was bilateral papjlloedema with a patchy 
retinitis and a left facial weakness. The abdomen 
did not show any abnormality. The cervix was 
healthy, the uterus well involuted and the append- 
ages normal. Routine bacteriological examina- 
tion did not show haemolytic streptococci in the 
vaginal swab. Lumbar puncture revealed a 
normal cerebrospinal fluid. She was transferred 
to Oxford under the care of Mr. J. Pennybackcr as 
a possible cerebral abscess. Investigations at 
Oxford showed that she had a cerebral thrombo- 
phlebitis. From October 26th to November 8th 
she had a further i, goo, 000 units of penicillin at 
Oxford. She returned to Carmarthen on November 
j8th and went home on the 21st in good health. 

Comment There is considerable evi- 
dence that the sulphonamides have reduced 
the incidence of general peritonitis as a 
complication of streptococcal infections of 
the genital tract. Streptococcal peritonitis 
still has a high mortality even with sulph- 
onamide therapy. It remains to be seen 
whether or not the use of penicillin— as 
illustrated above — will be a more effective 
form of treatment. In this particlar case 
the initial course of penicillin was undoubt- 
edly too ^hort (penicillin at the time was 
difficult to get for civilian use). 

Case 2. 

Mrs. H. M. L., a primigravida aged ,26, was 
admitted on September 12th, 1944. She was a 
florid, obese patient who had hypertensive 
toxaemia throughout her pregnancy. She was 
admitted at the 38th week because of the sudden 
appearance of oedema and albuminuria in addition 
to the long-standing hypertension. In view of this 
and of the fact that her sister had had ^postnatal 
eclampsia 2 years previously, labour was induced 
by sweeping and rupturing the membranes after 
premedication. She had a spontaneous delivery 
of a live infant. An hour later she had an eclamptic 
fit and was given 500 c.cm. of 40 per cent glucose 
intravenously and morphia gr. % . She had 7 more 
eclamptic fits within 12 hours, was given more 
morphia and intravenous glucose and i pint of 


blood was withdrawn by venesection. She evenhi- 
all}' settled down 15 hours after deliver}’. 

On September 16th (4th day of the pnerperium) 
she developed a temperature of 99.5 °F. with a 
pulse-rate' of 136 per minute and was isolated. 
Sulphanilamide was started. The vaginal swab 
showed a very’ heavy growth of Group A haemo- 
lytic streptococci. On the 7th day of the puet- 
perium her temperature rose to 103'F. with a pulse- 
rate of 120 per minute. She developed abdominal 
distension and generalized abdominal tenderness. 
The abdomen was drained the same day through a 
small lower median incision. Fluid taken from the 
abdomen at operation did not grow any organisms, 
but fluid taken from the drainage tube 3 days 
later grew haemolytic streptococci.- 

The temperature began to show signs of settling, 
but rose again to ioi”F. on September 26, and a 
vaginal swab on that day still showed a \'ery heavy 
growth of Group A haemolytic streptococci. Sul- 
phanilamide therapy was continued and repeated 
white-cell counts were done. On October 7th, after 
21 days of sulphanilamide, came the first warning of 
agranulocytosis. The white cell count on that day 
was 4,550 per c.mm. with 30 per cent polymorphs 
and 51 per cent lymphocytes. The sulphanD- 
amide was discontinued and Pentnucleotide (40 
c.cm. daily and Vitamin C (600 mgm. daily) were 
given. Daily white cell counts showed gradual 
deterioration and on October loth the total white 
cell count was 3,400 per c.cm. with only 4 percent 
polymorph neutrophils and 1 per cent basophils 

In view of the facts that the patient still had a 
heavy streptococcal infection, that she ^‘as 
deprived of her natural cellular defences and that 
further treatment with sulphanilamide rtas 
dangerous, penicillin therapy was started 
October loth. The patient was given 15,000 um = 
3-hourly and this was continued until the wiu e 
cell count returned to normal on October *7^’ ^ 
which time the temperature and pulse-rate a 
also settled. Between October loth and 17^^ 
patient was also given alternate daily 
signs of i pint of fresh blood, daily parentera "S 
{" Examen " 4 c.cm.), in addition to the Pentnuc- 
leotide and Vitamin C. 

After October 17th the patient made steady 
progress. She had developed a superficial throm 
phlebitis in the left leg on October r5th’ 
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gradually subsided. She wa.s discharged iii good 
health on November loth. Postnatal examination 
on December i^tli revealed a blood-pressure of 
145 /So, and a healthy pelvis. 

CommeuL In this case the general peri- 
tonitis had subsided before penicillin was 
started. It was the onset of a severe 
agranulocytosis with the heavy strepto- 
coccal infection persisting in the genital 
tract that provided the indication for peni- 
cillin. Superficial thrombophlebitis is a 
not uncommon complication of penicillin 
therapy.' 

Cases- 

Mrs. W.B., a primigravida aged 32, was admitted 
on. October joth, 1^44, and had a normal deliverx* 
of a full time infant. On the 3rd evening of the 
puerperium she developed a temperature of 
103. 6°F. and a pulse-rate of 120 per minute. She 
was isolated and given sulphanilamide therapy. 
Routine bacteriological examination showed a vert' 
heatfy growth of Group A haemolytic streptococci 
in the vagina. The temperature and pulse settled 
graduall}-, but on the loth day of the puerperium 
both rose again (temperature ioi°F. to loa^F.; 
pulse 120 a minute). The temperature and pulse 
settled again in another 4 days, and on the 17th 
day the sulphanalimide was discontinued. 

On the 24th day of the puerperium there was 
another sharp rise of temperature to 104. 6°F. and 
of the pulse-rate to 136 per minute. The vaginal 
swab on that daj' still showed a heavy growth 
of haemolj’tic streptococci and sulphanilamide 
treatment was restarted. On the 25th day 
of the puerperium the white cell count was 
6,000 per c.cm. with only 39 per cent polj-- 
morphs. Sulphanilamide was discontinued and 
penicillin (15.000 units 3-hourly) was given together 
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Comment. Tlic indication for penicillin 
in (bis case was i^imilar to that in Case 2. 
Tho onl}* difference, was tin; degree of 
agramiloc3iosi.s. 

C.Asr, 4. 

Mrs. E. A. J„ ng< d 33. .a 6-grav idn, was ndtniUctI 
in'labour on .March 23r<l, 10J5, a.s a c.a.Se of pre- 
eclamptic toxaemia. She wa.s at tenn, her bloo<l- 
prc.^sure was 170/90, the urine wa.s loaded with 
albumin and there was oedema of the leg.s. She had 
a spontaneous dtliveiy. On the 3rd day of the 
puerpeiium she complained of a sore throat, had a 
tenipemture of 101. 5'F. and a pulse-rate of no 
pcf minute. She was isolated and given sulphanil- 
amide. Routine bacteriological investigations 
showed a vciy heavy growth of Group A strepto- 
cDtta in iVifc vagina ainnt. On thn day nt treat- 
ment tlie haemoglobin was 50 per cent and the 
patient w.as transfused with 1 pint of fresh blood. 
There was no improvement after 6 days and peni- 
cillin was started. Both temperature and pulse 
settled on the following day. Penicillin was con- 
tiiiued for another 5 days. On April 7th. 2 days 
after it was stopped, the temperature and pulse 
rose again. The left leg became oedematous and 
pjiinful and there developed a clear picture of 
femoral thrombophlebitis. Bacteriological exam- 
ination on April 7th did not show any haemolytic 
streptococci in the vaginal swab. Further peni- 
cillin -was not given. The haemoglobin level was 
still only 64 per cent on April 8th, and a further 
transfusion of i pint of concentrated red cells was 
given. The thrombophlebitis subsided without 
incident, and the patient was discharged in good 
health on May 25th. Postnatal examination ort 
that day showed an old laceration of the cervix, a 
well involuted uterus, and normal appendages. 


with Pentnucleotide, 40 c.cm. daily. The Pentnuc- 
leotide was stopped after 3 days and the pencillin 
after 5 days. The pyrexia and rapid pulse-rate 
settled the day after penicillin therapy was begun. 
The clinical appearance of the patient improved 
rapidly and she was discharged in good health on 
December 5th; the 37th day of the puerperium. 
Postnatal examinations on December 23rd showed 
a healthy ceri'ix, a uterus well involuted, and nor- 
mal appendages. 


Comonent. Clinical response to sulphon- 
amide therapy was not evident after 6 days, 
and on this indication penicillin was started 
with striking effect. 

Case 5. 

Mrs. F.O., aged 23, a primigravida, was admitted 
on September 28th, 1944, the 39th week of a 
rtvin pregnancy for pre-eclamptic toxaemia. Labour 
was induced by sweeping and rupturing the mem- 
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branes and live infants were delivered without 
incident. On the 4th day of the puerperium she 
developed a temperature of 103 'F. and a pulse- 
rate of 130 per minute. She was isolated and given 
sulphanilamidc. Routine bacteriological examina- 
tion showed a r-erj’ heavy growth of Group A 
haemolytic streptococci in the vagina. She ran 
an intermittent pyrexia which settled on the rath 
day of the puerperium and she discharged her- 
self against advice on the 1301 day (October T4th). 

She remained at home in indifTcrent health and 
3 weeks later she became acutely ill and was re- 
admitted to hospital on November 7th. On admis- 
sion she had a temperature of 104.8 °F. and a 
pulse-rate of 128 per minute. She complained of a 
great deal of pelvic pain. She had a large, tender, 
fixed mass in the right side of the pelvis and the 
uterus %vas pushed over to the left. Penicillin 
(15,000 units 3-hourIy) was started at once. The 
temperature was normal the next day but the pulse- 
rate was still high — 118 per minute. The same day 
(November 8th) the pouch of Douglas was explored 
by a posterior colpotomy. Pus was not found and 
a small de Pezzer tube drain was left in the incision 
for 3 days. The fluid from the tube was sterile 
and the vaginal swab grew coliform bacilli only. 
The pulse-rate gradually settled and the tempera- 
ture did not rise again. The pelvic mass gradually 
resolved, and during its resolution it became more 
and more obvious that it was a parametritis. 
Penicillin was stopped after 7 days. A striking 
feature of this case was the marked improvement 
in the clinical condition of the patient effected by 
penicillin in i week. She was discharged on 
November 27th in good health . Postnatal examina- 
tion on December i6th revealed a healthy cervix, 
the colpotomy wound healed, and the uterus, 
parametrium and appendages all normal. 


Comment. The swift response to peni- 
cillin suggests that the parametritis, which 
followed a streptococcal genital tract infec- 
tion, was due to a penicillin-sensitive 
organism. The swabs from the de Pezzer 
tube drain and the vagina were taken 20 
hours after penicillin was started. It is 
possible that the negative swab findings 
may have resulted from this amount of 
penicillin therapy. 


C,\SE7. 

Infant B. was bom on July 23rd, 1944. 
delivery was at term and was normal. On July 
27th the baby developed bullous impetigo— first in 
the folds of the neck and eventually over most 0! 
the body. Swabs showed a very heavy groB-tii ol 
Staphylococcus aureus. At the time there was as 
outbreak of bullous impetigo in the nursery. The 
affected Infants were isolated and their lesions and 
cord stumps were dusted with sulphathiazole 
powder. The ruptured bullae were dried before the 
powder was applied. Most of the infants responded 
to this treatment. In the case of Infant B the lesions 
kept on spreading and red indurated areas 
dei'cloped round some of them. Penicillin omt- 
merit was applied after 8 day's of sulphathiazole 
powder and the condition began to subside. The 
ointment was applied 8-hourly, 'and the lesions 
were cleared in 6 days. The infant’s general con- 
dition 'was much improved. 

Cases. 

Infant J., bom on July 29th, 1944- ® similar 

case. . Penicillin ointment was applied to the 
lesions after 3 days initial trial with sulphathi- 
azole powder. The rash cleared in 7 days. 

Comment. ' Staphylococcal _ bullous 
impetigo has been a troublesome infeebon 
in nurseries in the last few years. Itscontro 
has been thorough^ investigated recently. 
Penicillin ointment, properly prepare 
and handled, offere a simple therapeuuc 
measure well worthy of further trial 


Conclusions. 

In the cases described the 
were veiy^ ill. The first 2 patients, J 

spite of early sulphonamide-treatiue . 

developed peritonitis. In Cases 2 an 
sulphonamides were pushed to the 
which agranulocytosis developed , 

plication as dangerous as the 
infection. Before penicillin was aval 
there was no further line of treatmen , 
it is probable that Case i, and possible tna 

Cases 2 and 3, would have died, rep 
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improvement with penicillin was therefore 
all the more striking. 

The cases are few in number and it will 
be some time yet before the value of peni- 
cillin can be fully assessed and compared 
with that of the sulphonamides. 

My thanks are due to Drs. R. M. Fry 
and J. M . Boissard of the Emergency 
Public Health LaboratorjL Carmarthen, 
for the bacteriological work and for their 
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active interest and guidance, and to Profes- 
sor Miles H. Phillips for his clinical help and 
advice. 
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A Case of Meigs’s Syndrome 

3V 

Nasid Erez, M.D. (Lausanne), 

Professor of Ohsteincs and Gynaecology , 2nd University 
Obstetric Clinic. Isi-anbid. 


Lawson Tait' described a condition in 
women in wliich he found both ascites and 
hydrothorax. He did not think that these 
findings were always pathognomonic of 
cancer and even at that time advised 
laparotomy in such cases. The presence of 
ascites, hydrothorax and an ovarian 
fibroma is well established as a syndrome 
bearing the name of Meigs' since he and his 
colleagues first recognized this triple con- 
dition. Gardiner and Lloyd-Hart^ esti- 
mated the number of reported cases as 38, 
including i of their own. Since this 
publication, Clay et aV in Britain have pub- 
lished 2 more. Kehidai® in Hungary^ has 
added another and with the' case described 
below the total is now 42. By far the 
majority of cases have been reported from 
America. 

Case Report 

H.K., 26 years old, resident in Istanbul, g 
years married, i child 7 years old, was admitted 
to and University Obstetric Clinic on May 31st, 
1943. She complained of abdominal swelling and 
breathlessness which had started 9 months before. 
In the previous winter she had been treated for 
pleurisy. Menstruation had always been regular. 

Clinical exammation. The patient, of average 
build, had cyanosis of the face and dyspnoea. The 
heart was shifted to the left but the sounds were 
normal, pulse 108, blood-pressure 135 /go. There 
was a light pleural effusion. The abdomen was 
distended with fluid and in the hypogastrinm was 
a hard and irregular tumour, the size of a foetal 
head. On vaginal examination the uterus could 
be felt normal in size but lying behind the tumour. 
Urine was normal. Blood'. Haemoglobin 86 per 


cent (Sahli), erjdhrocytes 5,000,000: leucocytes 
10,400 (differential count — eosinophils i per cent, 
polymorphs 74 per cent, band forms 2 per cent, 
lymphocytes 20 per cent, monocydes 3 per cent). 
Sedimentation rate (Westergren) li hour, 8 mm.', 
1 hour, 52 mm.; 2 hours, 90 mm. 

Diagnosis. A solid tumour of the ovary with 
ascites — fibroma or carcinoma. In view of the 
pleural effusion, consultation with a physician was 
arranged. The pleural effusion was considered to 
be an aftermath of the attack of pleurisy duringthe 
previous winter. 

Treatment. Conservative treatment w'as advised 
by the medical specialist — low salt diet, calcium, 
vitamin C, cardiac tonics. Fig. i is a radiogram 
of the chest taken on June 5th, 1943. On Jua® 
21st 1,200 c.cm. were aspirated from the pleural 
cavity. The fluid was serofibrinous, dark yellow, 
Rivalta positive, density 1915. albumin 6 g- 
litre, erythrocytes and leucocytes were present- 
Fluid was found at theisame level' in the pleura 
cavity (Fig. 2) the day after the aspiration an 
dyspnoea had returned. On July 5th a secon 
aspiration (2,000 c.cm.) was performed. Tnodays 
later a further radiogram was taken and the flui 
was found at the old level. In view of the per 
sistence of the effusion, the marked dyspnoea an 
the qrthopnoea it was decided to do a laparotoffl) 

Laparotomy (July 19th, I943)- 1“®*- before J 
operation 2,750 c.cm. of fluid were aspirated 
the pleural cavity. Spinal anaesthesia (5 
2.5 per cent novocain solution) w’as used. 
ovarian tumour was removed and also 2 litre® 
blood-stained fluid. y , 

Pathological anatomy. The tumour 
with a thin capsule, the cut surface showed 
of fibrous tissue. Cystic spaces were absent. > 
logically there was no lipoid and no epithelium 
the tissue was rich in cells. Diagnosis ^fibroffl 
ovary. 
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Post-operative covrsc. Dyspnoea disappeared 
very rapidly. Convalescence was unintemipled and 
the patient was out of bed on the gth day. On 
August 3rd, 15 days after the operation, radio- 
graphy (Fig. 3) showed complete di.sappcarance of 
the pleural effusion but tlie dome of the diaph- 
ragm was raised. The patient was seen several 
times later and radiographs taken. The last of 
these (Fig. 4) was on March 1st, 1944 — S months 
after the operation — and showed the pleural cavity 
to be free of fluid and the level of the diaphragm 
normal. 


Discussion. 

The association of ascites with an 
ovarian fibroma is well recognized and 
occurs in about 40 to 75 per cent of cases, 
but the presence of a pleural effusion as 
well is rare. There appears to be no rela- 
tion between the amount of fluid in each 
cavity. 

Several authors have attempted to ex- 
plain the phenomenon. Meigs and his 
collaborators' in 2 of their cases injected 
20 c.cm. of Indian ink into the abdominal 
cavity and found the fluid in the chest to 
have the same concentration- of ink as that 
in the abdomen. There was no evidence 
that the ink had travelled by the blood- 
stream. They? suggested that the fluid 
reaches the pleural cavity from the abdo- 
rnen by way? of the diaphragmatic lymipha- 
tics. Meigs also introduced air into the 
pleural cavity but none of it passed into the 
abdomen. The reverse procedure did not 
have any positive result. 

Gardiner and Lloyd-Hart^ consider that 
obstruction to the venous return to the heart 
is the most likely? explanation of the hy?dro- 
thorax. In a clinical review of the pub- 
lished cases they have noted that in i 
autopsy? the azy?gos vein was t\rice as wide 
as the abdominal aorta. In some patients 


there has been oedema of the feet. Hydro- 
thorax is nearly 4 times more, common on 
the right than on the left side. Sometimes 
the tumour has been found impacted in the 
pelvic cavity. With pressure on the lower 
part of the inferior vena cava, an increased 
amount of blood must pass along the azy- 
gos sy'stem. Owing to the inefficiency of 
the valves in the upjxir part of the azygos 
vein back-pressure and also transudate 
into the pleural cavity may result. 

Pleural effusion and ascites may be 
found in hepatic, renal or cardiac disease, 
tuberculosis or carcinomatosis. It is prob- 
able that cases of Meigs’s syndrome are 
missed and the patient denied the chance 
of cure by? early? operation. This disease 
serv’cs to emphasize the importance of close 
liaison between the phy'sician and gynae- 
cologist. In all cases of co-existent Iwdro- 
thorax and ascites in women a pelvic 
examination is essential. 

SUM.MARY. 

1 . A case of Meigs’s sy?ndrome is reported 
which makes the total number so far re- 
corded 42. 

2. The theory? that the pleural effusion 
results from back-pressure in the azygos 
system is supported. 
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Carcinoma of the Female Urethra 
(Review of the Literature and Report of Three Cases.) 

BY 

S. G. Clayton, M.D., US., F.R.C.S., M.R.C.O.G. 
Surgeon, Leatherkead Emergency Medical Service Hospital 


My interest in carcinoma of the female 
urethra was stimulated after encountering 
2 cases in a year, and a third case that 
occurred in the same Emergency Medical 
Service Sector is added. The cases are not of 
themselves especially notew'orthy , although 
the condition is a rare one, but this review 
is presented as there has not been any 
recent account in the British literature. 
Boivin and Duges' fir§t recorded a case of 
carcinoma of the female urethra in 1833, 
and subsequently Menville" collected 149 
cases (up to 1935). Many of the reported 
cases are incompletely described, and in 
particular histological details are often 
missing. Another difficulty is that in 
advanced cases the disease spreads widely, 
so that it may not be possible to demonstrate 
its site of origin with certainty; and con- 
versely vulvovaginal growths may invade 
the urethra. 

Urethral carcinoma appears to be com- 
moner in the female than in the male; 
NichoP stated that 149 cases had been 
reported in males and 262 cases in females. 
The true incidence of carcinoma of the 
female urethra is difficult to establish. 
Hamann and GobeT found that it ac- 
counted for 0,16 per cent of gynaecological 
carcinoma, but Menville® found only i 
instance among 43,000 gynaecological 
cases. Sarcoma of the female urethra is 
still less common, only 22 cases having been 
reported. 

Etiology. Urethral carcinoma is usually 
a disease of the postmenopausal woman. 


the average age in 109 cases being 53 years 
(Menville") but it is seen in younger women, 
as for example Watson's* patient, aged tj. 

In the male, urethral carcinoma fre- 
quently follows stricture or fistula (Schol 
and Braasch'), but in the female predis- 
posing factors are less definite. The 
disease is mostly seen in parous women, 
and following Ehrendorfer' most author; 
have mentioned trauma or chronic inflam- 
matory processes as etiological factors. 
Halle' claimed that leukoplakic changes 
could be discovered in the urethra incases 
of carcinoma, but I have not found any 
confirmation of his observations, and, ^ 
far as the vulvo-urethral type of growth u 
concerned, this is an unlikely event, to 
the vestibule is usually exempt from the 
changes of leukoplakic vulvitis. Urethra 
caruncle is sometimes suspected to be a 
predisposing lesion, but in view of the re 
quency of occurrence of caruncle, it is bar 
to be sure that the supposed relation is no 
merely that of chance. In the second case 
below, some evidence is brought fonvar 
to suggest that malignant change 
occasionally occur in a caruncle, 
it is not suggested that it is a common eve • 

I have looked through the notes or 0 
cases of caruncle and examined mos 0 
sections, but cannot find other . 
histological suggestion of 
between caruncle and carcinoma, tno g 

of the caruncles were recurrent. 

Pathology. Following Winckel, 
house' divided the cases into uretbrai 
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vuivo-urethral types, and the latter arc 
found about twice as often as the former. 
^^^:ntebouse’s account of the gross patho- 
logy' is still one of the most valuable, and 
it?s difficult to add much to his description : 

A. Uretliral carcinoma. This is seen in 
two common forms : (i) In the usual form 
the growth appears as a malignant ulcer in 
the urethral floor, most often in the distal 
urethra. (2) The less common form is that 
of periurethral induration, e.\tending for 
some length along the urethra, and ulcera- 
tion is late. 

B. Vulvo-urethral carcinoma presents 
•in 3 forms : (i) A vascular papillomatous 
nodule at the posterior margin of the 
urethral orifice. (2) A nodule Qiat breaks 
dovTi to an ulcer in the vestibule. (3) A 
scirrhous induration around tire urethral 
orifice. 

On microscopical examination the neo- 
plasms are found to be of varying type, but 
the lack of exact histological data in many 
of the reports makes exact statistical state- 
ment impossible. Squamous cell carcin- 
oma, colunmar cell carcinoma (both simple 
and adenocarcinoma), mucoid carcinoma, 
and undifferentiated tj^pes all occur. In 
most series squamous cell carcinoma pre- 
dominate. The following figures are based 
on the reports ofiMenville,* Nichol,’ Wat- 
son,' Scholl and Braasch,' Whitehouse,’ 
Palmer,^' Pugh,'' Pomeroy," MenviUe and 
CounseUer," Sparks and Parsons,'^ Sala 
and Levine,'' Tuta and Hess,'' as these 
1 1 cases are all fully reported, and the present 
cases are added. Among 27 cases of ure- 
^ thral carcinoma there were 12 cases of 
squamous ceU carcinoma, 10 of columnar 
' . cell carcinoma (4 of these were adenocar- 

cinomata), and 5 of undifferentiated car- 
cinoma. Among 42 cases of vulvo-urethral 
•' , carcinoma there ^Yere 31 cases of squamous 

> , cell carcinoma, g of columnar ceU carcin- 
oma, I of 'mucoid carcinoma, and i of 
, undifferentiated carcinoma. In the whole 
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scric^^ 64 per cent were .scpinmniis cell car- 
cinoma . 

Menville' 1ms stressed the similarity of 
the growth.s to neoj)Iasms of the bladder. 

It is also suggested that the well differ- 
entiated adenocarcinomata may arise from 
the paraurethral glands, but this .statement 
is conjectural rather than proven. The 
squamous cell neoplasms appear to be 
radiosensitive, but evidence is ineonqdete 
about the other types. 

Clinical fcalurcs. Urethral carcinoma 
docs not produce much discomfort in the 
early' stages, and, even after severe symp- 
toms appear, patients so commonly' delay' 
seeking advice that e.vtension to bladder, 
vagina or lymph nodes may' have already' 
occurred by' the time tlie patient is seen. 

Perhaps the commonest of the early' 
symptoms is painful micturition. In some 
cases, particularly of the sclerosing type of 
growth, difficult micturition or retention 
may occur; in other 'cases, frequency. 
Bleeding is a common symptom, more 
especially' w'ith micturition, but, in the 
case of grow'ths projecting from the urethra, 
at other times also. Local tenderness and 
dyspareunia also occur with tire more 
superficial growths. Some of the patients 
may report a swelling in the region of 
the urethra, or even in the groin, when 
inguinal metastasis has occurred. The 
symptoms naturally' vary with the type 
of neoplasm; the papillomatous vulvo- 
urethral type chiefly causes haemorrhage 
and pain, in the ulcerating types pain is 
the chief symptom. 

On examination the grow'th may be seen 
projecting from the urethral orifice, or in 
other cases may' be felt per vaginain as a 
line of induration along the urethra. 
Enlarged inguinal glands are found in 
about 20 per cent of cases at the first 
examination, though the enlargement may 
be due to secondary infection of the grow'th 
rather than metastasis. (It should be noted 
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that the lymphatics of the upper urethra 
also drain into the intrapelvic nodes). 
Biopsy is the final and essential step in 
diagnosis, sometimes with the aid of 
urethroscopy. 

Treatment. Shaw'* has published a full 
review and no new principle can be added 
to his general account. As regards the 
primary tumour the choice between surgi- 
cal excision and irradiation is obviously 
affected by the position and extent of the 
growth. If the posterior urethra is in- 
volved the growth can be excised onlj' at 
the cost of permanent incontinence, al- 
though this can occasional!}' be overcome 
by suprapubic drainage if the bladder can 
be closed below {Battle'®) or by ureteric 
transplantation. Irradiation has less 
operative risk, although there is a possi- 
bility of both fistula-formation and steno- 
sis. The radiosensitivity of the growth 
varies with its type, and although it is 
generally stated that the squamous cell 
types are sensitive, there is less agreement 
about the columnar cell types. Radium 
needles can be inserted from above through 
the bladder as well as from below, if neces- 
sary. Radium has often been chosen for 
the more advanced cases, and this should 
be remembered when comparison with 
surgical results is made. The greater 
number of recent authors have preferred 
irradiation for the primary growth, em- 
ploying interstitial radium, but the best 
plan would seem to be to treat each case 
individually, using irradiation for the more 
extensive growths, particularly of squa- 
mous cell type, and excising early growths, 
particularly those of the lower urethra. 
As biopsy is commonly necessary it would 
seem reasonable to excise a small tumour 
complete, rather than to remove a small 
part of it. 

As regards the inguinal glands there is 
the same choice between surgical excision 
and irradiation, and here there is fairly 


general agreement that surgeiy offers the 
best results. The nodes are often infected, 
and the overlying skin may not tolerate the 
large doses of radiation necessary to reach 
the glands in their fatty bed. Taussig" 
has strongly advocated the Basset type of 
operation, even if the lymphatic nodes do 
not show clinical evidence of involvement. 

It is difficult to draw definite conclusions 
about the choice of treatment from the 
literature, as the accounts given are so often 
Inadequate, and also because of the short 
periods of follow up. Although individual 
Accounts of success by many different 
fnethods can be found, the results in 
general are disappointing. Sparks and 
^ctTsciTi's,*'' fer examytejic/cffliviTAx 15 
vivors out of 119 after 3 years. Taussig's" 
results are among the best, and his figures 
are , especially valuable as they are based 
on an accurate follow iip over 5 years. He 
reported 14 cases, and in 2 of these the 
disease was too advanced for treatment. Of 
the 12 cases treated 8 were treated by 
irradiation, with only i suiA'ival; 3 cases 
were treated by' excision of the primary 
growth with Basset gland dissection, and 
all 3 survived ; i other case was unsuccess- 
fully treated by local excision alone. 

Case Reports. Some apology' is necessary' 
for presenting these 3 cases, as the cntic- 
isms that I have made of other reports 
apply in part to mine, particularly as i case 
was followed for only 2 years. 
more , 2 cases were treated at a period ot 
\var when radium was not available, 
radon was used somewhat unscientifica } ■ 

Case i. 

A widow, aged 73, who had home i 
had 1 miscarriage. Menopause, at 50. She co^ 
plained of bleeding ‘ ' from the vagina for 2 Y® 
There had not been pain or urinary symptoms- 
examination a soft vascular rounded tumour, 2 
3 cm. in diameter, with a nodular surface was 0 ^ 
0.ttached to the posterior margin of the ure 
orifice, and a deep submucosal extension 



CARCIKOMA OF THE FEMALE I RETHKA 

spreading to surround the orifice. Soft inguinal 
glands were palpable, but not larger than arc 
commonly felt. On October 3rd. 1041, the tumour 
and tlie adjacent tissues including the lower half 
of the urethra were excised, and it was possible to 
bring the mucosal edges together. Six radon seeds 
of 1.3 me. were implanted around the operation 
site, and a catheter left in place. Bilateral dissec- 
tion of the inguinal glands was perfonned. 

Microscopical section showed an undifferentiated 
epidermoid carcinoma, with the cells arranged 
in large syncytial masses separated by scanty 
stroma. In other areas the cells were arranged 
more looselj^ presenting an appearance mimicking 
that of sarcoma. The h\-perchromatic cell nuclei 
showed many mitoses. Most of the tumour was 
acutely inflamed and infiltrated with polymorphs. 
The inguiiial lymph glands showed chronic inflam- 
matory- changes without evidence of metastasis. 

After the operation the vulva and right leg 
became oedematous, but this soon subsided. The 
patient remained well for 2 years, but trace of 
her was then lost as she left London and did not 
answer letters. 

This was a highly malignant and undifferentiated 
carcinoma and it is of interest that parts of the 
section mimicked sarcoma, though the grosvth as 
a whole was clearly a carcinoma, as a similar diffi- 
culty in diagnosis has been reported by Menville.^ 

' Case 2. 

A widow aged 70, who had 3 children. Meno- 
pause at 47. She complained of bleeding at the 
end of micturition, for 2 weeks. There were no other 
symptoms. Five years previously a urethral 
caruncle had been removed. On examination an 
almost spherical vascular tumour 2 cm. in diameter 
was found at the posterior margin of the urethral 
orifice, and extending upward slightlj'^ into the 
canal. The mass was tender, firm in consistence, 
with a slightly nodular surface. Soft glands were 
palpable in both groins. Other pelvic abnormality’ 
was not found. On May 21st, 1941, the tumour was 
excised with a y, cm. margin of tissue, and 8 radon 
seeds of 1.3 me. each were implanted around the 
operation ^te. It w-as possible to oppose the muco- 
sal edges, and a catheter was left in place. The 
patient was frail, and in view of her age inguinal 
dissection was not performed. 

The microscopical section showed tissue com- 
posed of fibrous and granulation tissue, with 
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marked siipLrficia! inflimmatinn. Thrrr w.i-i 
extreme hyperjilaMU of the overlying stt-itifinl 
epithelium with m.irked miivity of the r-ll- 
suggestive of an (-.arly efiithelioma, u'iih infiltni- 
tion at one point. The dtcision to le.avc the 
ingnin.al gl.ands wa.s supfiortefl by the relatively 
benign and early appe.imnce of (he growth. 

The jmtient remained well for 3 yiar>. hut filler 
in that year a local recurrence .appeared, and she 
w.as admitted to f-ambelh Ilo-pital where .*•!»■ w.is 
treated with X-rays and by implantation of radon 
seeds, witli rctrogre.ssion of tlu' growtli. In Aprd 
1945 (4 years) there was no further evid( nee of 
recurrence. 

This ca.se was one of a very early .sqn.amons cell 
carcinoma, occurring at a site from which a car- 
uncle had been removed 5 years previously. 
Although the tumour was 2 cm. in diameter, and 
presumably had been prt,sent for some time, the 
greater part of it consisted of granulation tissue, 
and the carcinoma itself was evidently very recent, 
possibly supen'cning on a pre-existing caruncle. 

Case 3. ' 

This patient was gndcr the care of Mr. A. J. 
Heriot and Mr. J . H. Peel and I am grateful to them 
for allowing me to include her. She was a parous 
woman aged 82, gravely ill on admission. She 
complained of pain in the lower abdomen and back 
of I week’s duration, and of constant dribble of 
urine with haematuria. On e.xamination the 
bladder was found to be distended up to the 
umbilicus, and attempts to pass a catheter failed 
because the distal urethra was surrounded by a 
submucous induration, which extended beneatli 
the intact vaginal epithelium. The inguinal 
lymphatic nodes were not enlarged. Suprapubic 
drainage was established, and part of the growth 
excised for section. 

The section showed sheets of carcinomatous cells, 
with a good deal of variation in size and shape, 
but mostly definitely squamoid, although without 
prickles or cell nests. 

Fifty mg. of radium in a flat container with 
screenage equivalent to 3 mm. of lead was applied 
to the anterior vaginal wall and vestibule for 48 
hours on 2 occasions. The grosvth retrogressed so 
that a catheter could be passed, but the patient’s 
general condition remained precarious, and she 
died a month later. Permission for a postmortem 
examination was not obtained. 
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Summary. 

The literature on carcinoma of the female 
urethra is reviewed. Three new cases -are 
reported. 
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Fused Twin Monster 
BY 

NorjxL. IvEnvii., M.D., M.R.C.O.G., 

Rcsideni Medical Officer, Lydia Beynou Malcniily Jlospiial, 
R deport. Monmouthshire. 


The incidence of double monsters is low 
and the sfetistics of their occurrence are 
not particularly accurate. !Mall‘ states 
that 7 per cent of all pregnancies terminate 
in aborted pathological ova and about 0.6 
per cent in malformed foetuses at term ; of 
the latter only a small proportion are con- 
joined twins. Puech' in 100,000 births 
found 517 malformations of various sorts, 
but of these only 2 were double monsters. 
Adair^ reported 2 double monsters in 

25.000 deliveries at Chicago Lying-in Hos- 
pital. Jitudaliar* reported 4 double mon- 
sters bet\veen 1920 and 1928 among 25,000 
deliveries and Ryden' 2 thoracopagi in 

40.000 births at Lund, Sweden, between 
igoo and 193^. These figures can be com- 
pared with the rate of monozygotic twins 
which comprise 25 per cent of all twins ; the 
ratio of all turns to single births being i to 
85.2. 

Joined-together b\ms ma}? be described 
as human beings that have more than 
enough parts to make i individual, but not 
enough parts to make 2. Newman' states 
' that one-egg bvins are the product of an 
incomplete twinning division symmetric- 
ally placed uuth respect to each other, i.e., 
one has developed from the right half of 
an embryo and the other from the left 
half. They are almost exact mirror-irhage 
duplicates. Double monsters are very 
rarely bom alive because of the mechanical 
difficulties of delivery. " Siamese ” twins 
are 2 nearly complete individuals and are 
therefore less monstrous, and cases of sur- 
' G 


vival have been reported. The teralo- 
gencsis of the united twins has excited 
much interest and discussion; Ballantync* 
is inclined to accept the theory' of poly- 
spermy as the determining cause of these 
monstrosities. If two fertilizing sperma- 
tozoa gain entrance into the ovum, 2 
primitive streaks, each with its own orienta- 
tion, may be looked for; the proximity or 
separation of the primitive streaks will 
determine the relation of the future twins. 
The streaks may be in opposition to each 
other, when the craniopagous type of 
double monster may result ; they may lie 
side by side, when thoracopagous twins 
\Vill be produced; or thej^ rnay bcinclined 
towards each other at their anterior or pos- 
terior ends, when syncephalic or dicephalic 
terata will be formed. In all these mon- 
strosities the hvinship is the essential and 
original pathological fact. 

Clinical History. 

Mrs. H.S. was 19 years old when she attended 
this antenatal clinic with her first pregnancy. Her 
general health had always been good and there 
was nothing relevant in her past history. The last 
menstrual period was stated to be about' August 
j8th, 1944, making the estimated date of delivery 
May 25th, 1945. She had married after conception 
occurred. 

On examination she was seen to be anaemic, but 
other organic abnormality was not detected. The 
urine was free from abnormal constituents and the 
blood-pressure was 122/70. The pregnancy 
appeared normal for the period of amenorrhoea 



514 ‘ JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


until the 5lh month. The pelvis was roomy. 
Between the 5th and 6th months the uterus became 
very tense and distended with numerous foetal 
parts. A provisional diagnosis of multiple preg- 
nancy was made. Undue discomfort was not 
noticed until the 36th week, when she became 
dyspnoeic, had difficulty in getting about and 
developed mild toxaemia. She was admitted to 
hospital on May 4th, 1945. At this time there was 
generalized moderate oedema, a trace of albumin 
an the urine and the blood-pressure was 160/rio. 
The abdomen was enormously distended and it was 
impossible to make out anything definite as hy- 
dramnios was present. An X-ray examination was 
carried out and the following report git’en' 
” Multiple pregnancy; twins; ? triplets; 2 present- 
ing by the vertex; leading head appears deformed; 
? dead foetus. Impossible to get a satisfactory 
A.P. view because of hydramnios. There are 
shadows in the lateral film which would do for 
3 spines.’’ 

The toxaemia improved with rest in bed, but in 
view of the enormous abdominal distension and 
the fact that labour had not begun by June and 
(i week overdue by dates), the membranes were 
ruptured artificially and 5 pints of liquor amnii 
allowed to escape. The presenting part was very 
high and thought to be a face or anencephalic 
foetus. Four hours later good, regular contractions 
started and liquor drained abundantly from the 
wagina. On abdominal examination at this time 
■doubt was felt as to the diagnosis of multiple preg- 
nancy, as the whole abdomen was now soft without 
any apparent second bag of membranes. Limbs 
■were easily p&lpable all over the abdomen, but 
a definite head could not be felt anywhere. 'A 
vague suspicion of fused twin monster was enter- 
tained, and it was decided to carry out a thbrough 
vaginal examination after several hours of labour, 


as the pelvis was very roomy. The cen-ix, how- 
ever, dilated very rapidly, and 6 hours alter 
the onset of labour pains it was fully dilated 
with what appeared to be a face presentation just 
inside the vagina. Under anaesthetic a full 
examination was made and showed a double face, 
witli chin anterior, and an underdeveloped cranial 
vault. The forceps were applied and a fairly easy 
extraction of the fused anencephalic faces was 
achieved, with the aid of an episiotomy. The 
slioulders were difficult to deliver and the posterior 
arm was first brought down. Traction was then 
applied together with fundai pressure during the 
pains, the rest of the monster being delivered with 
ease. r 

The placenta was single and infarcted with 
only I set of membranes; it measured 9 inches in 
diameter. A moderate postpartum haemorrhage 
was controlled by oxy toxic drugs and a hot intia- 
utcririe douche. The patient made a good recovery'. 

The fused twin monster was stillborn ‘ and 
weiglied 8 pounds, the se.x being female. See Figs. 
1, 2 and 3. 

I 
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A Case of Sympus Dipus 

BY 

Louis Resnick, M.B., Ch.B., M.R.C.O.G. 
Obstetrician, Hope Hospital, Salford. 


Sympus dipus, or s3fmmelia, is a foetal 
abnormality, characterized by the almost 
complete union of the lower extremities, 
and terminating in a double foot, the sole 
of which is turned to the front. In view of 
its constancy in almost all cases of sjw- 
pus, and only in this type of monster, one 
other characteristic feature may be added, 
that is, as was first pointed out bj' Behn‘ 
in 1827, the presence in the umbilical cord 
of I vein, and a single artery, 

Proshek^ in 1925 was able to collect from 
the literature only 10 authentic cases of true 
sympus dipus reported since the year 1800, 
and described a case which occurred in the 
private practice of Dr. Fred L. Adair in 
1923. Dreyfuss® reported another case of 
this type in 1928, since when no other has 
been recorded. 

The rarity of such a foetal malformation, 
and the tendency for such a foetus to adopt 
the breech position, makes the following 
case of interest. 

A healthy primigravida, aged 24 years, 
visited the antenatal clinic for the first time 
when she was 16 weeks pregnant. The family 
histoiy revealed the presence of i set of 
twins, a brother and sister, 2 years younger 
than the patient. There was no other sig- 
nificant fact in the history. . On physical 
examination the uterus was found to corres- 
pond with the duration of amenorrhoea. 
The Wassermann reaction was negative, 
and the urine and blood-pressure normal. 

An abnormality was not detected during 
the antenatal period until the 32nd week, 
when a breech presentation was palpated. 


the foetal head being easily ballottcd in the 
right hvpochondrium. External cephalic 
version* was attempted, but this was unsuc- 
cessful, owing to deep engagement of the 
breech in the pelvis. The jiatient was 
asked to come into hospital for version 
under anaesthesia on the following day. 
However, labour commenced prematurel3^ 
and an eas}^ spontaneous deliverj' occurred 
7-i hours later. The foetus, which weighed 
3 pounds 15 ounces, and was 17 inches 
long, was born with its fused lower extre- 
mities extended over its abdomen, and 
died soon after delivery'. 

The foetus presented the following un- 
usual features: 

The lower extremities were completely 
united as far down as the toes, and were 
in a position of complete extension, a 
position which was maintained after de- 
livery (Plate I). In the region of the knee 
joints, there was a faint linear depression, 
indicating the line of fusion of the limbs. 
Two femora, and two patellae were felt, the 
latter being directed postero-laterally, a 
small dimple on the right side rnarking the 
medial margin of the right patella. 

The heels were fused and placed anteri- 
orly, as were the plantar surfaces of the 
fused feet. Six toes were present, 3 on each 
foot. The external genital organs were not 
present, and there was no anal openmg. 
The umbilical cord contained i vein and a 
single artery, which was found to com- 
municate with the aorta directly, before its 
bifurcation. 

515 



5i6 


journal of obstetkics and gynaecology 


X-ray examination showed 2 femora, 
and 2 fibulae on the inner aspects of the 
tibiae (Plate II). 

Autopsy disclosed absence of the kidneys 
and ureters, marked distension of the lower 
gut, which appeared to enter a rudimentary 
bladder, that is, a persistent cloaca. A 
testicle was found on each side, in the in- 
guinal canal. The upper extremities, 
chest, and head were normal. 

This foetus hence exhibited alt the classi- 
cal features of true sympus dipus, accord- 
ing to the classification of St. Hilaire.'* 

Commentary. 

St. Hilaire'* in 1836 first classified foetal 
abnormalify of this type accorelinp to the 
extent of the union of the lower extremities 
into the following groups ; 

(i) Sym^e, in which the lower extremi- 
ties are almost perfectly united, and termin- 
ate in a double foot, the sole of which is 
turned to the front. 

(ii) Uromele, in which the lower extremi- 
ties are very incompletely united, and ter- 
minate in a double foot,' usually very incom- 
plete, the sole of which is turned to the 
front. According to Bennington,’ the limb 
may contain 3 bones, sometimes 2, and 
only I patella. In this class of foetus there 
is neither anus nor urinary tract. The ex- 
ternal genital organs are usually present. 

(iii) Sirenomele, in which there is incom- 
plete fusion of the lower extremities, which 
terminate in a stump, or in a point without 
a distinct foot. Bennington describes the 
foot as sometimes being represented by a 
toe, or rudiment of a toe.- 

Forster’ in 1861, introduced a classi- 


the commonest form of sympus according 
to Proshek.^ . 

/ 

Aetiology. 


Four main theories are put fonvard 1 
explain the causation of sympus dipus: 

(i) Weigert' and Kampmeier' asse 
that the single artery in the umbilical coi 
is present in almost all cases of S3aupus, ar 
only in this type of foetal monstrosit 
They therefore conclude that this anoma 
was the primary cause of such an abno 
mality. Weigert further believes th 
the fusion of the limbs and associat 
maldevelopments are only secondary, di 
to malnutrition as a result of impairi 


blood supply. 

(2) St. Hilaire* and Solger’ explain tl 
fusion of the limbs by an approximatio 
of the side plates from which the limbs ai 
developed and as a result of that approx 
mation, fusion takes place. St. Hilan 
based his theory on the law of affinity ( 
" like for the like. " That is, the union w 
what he called a " natural ” process, qui' 
as natural a process as the union of othf 
parts of the body, which at first lateral an 
paired, afterwards become united. ^ 
reason why the e.xtremities do not as a 111 ^ 
unite, was because they do not have ^ 
opportunity of coming into contact. 

Is) Gebhard*’ and Gruvillier," adop 
the view that fusion occurred as a r^u 
pressure, either by the amnion or by 


3rus itself. 


4) Bolk*= explains these monsters 


in the germ plasma. 


fication, similar to that of Hilaire, merely 
altering the terminology, which is now 
generally used in the English literature. 
The symele of St. Hilaire he called sympus 
dipus, the rarest of this type of foetal abnor- 
mality. The uromele was called sympus 
monopus, and the sirenomMe sympus apus. 


Diagnosis. 


In no case was sympus dipus j 

before delivery in the cases 
above. In all but i case, hy ^.g 

which is usually expected in the ^ 

of foetal malformation, was not p 






Plate I. 

« 

Breech Deliver^' Sympus Dipus. 

Note^ — Absence of rotation of hind limbs. Non-development of 
external genitalia and absence of anus. 


L. R. 




Plate II 


A CASE OF SYMPUS DIPUS 

In a case of twins associated with hydrani- 
nios, 'described b_v Bauereisen, the first 
foetus presented all the features of true 
S3Tnpus dipus, the second infant showing 
atresia of the anus and rectum, the bowel 
ending blindly in the posterior wall of the 
bladder, and absence of one kidne\c The 
cases reported by Bauereisen,” Glad- 
stone,” Proshek," Dreyfuss,’ and in this 
paper, were delivered as breech presenta- 
tions. Details of the mode of delivery* in 
the remaining S were not mentioned. 

It appears therefore that the onh' aid to 
the diagnosis of such foetal monstrosities 
before delivery', is the location of the fibulae 
on the medial aspects of the tibiae, on 
radiological examination. 

Summary. 

A case of sympus dipus is described, and 
the theories of causation outlined. 

A possible aid to the diagnosis before de- 
livery is suggested. 

I wsh to thank Mr. George Brown, 
Medical Superintendent to this hospital, for 
his penmssion to publish this case, and 
Sister Winters for the clinical photographs. 
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BOOK REVIEWS 


"The Premature Baby." By V. Mary Crosse, 
M.D., D.P.H., M.M.S.A., D.R.C.O.G. 1945. 
156 pages. Published by J. & A. Churchill, 
Ltd., London. Price los. 6d. 

After reading this book, one wholeheartedly 
reiterates the views of the writer of the foreword : 
" This book is unique in British literature.” 

By producing enlightening statistical tables the 
author adds weight to her invaluable suggestions 
for the reduction of mortality and morbidity among 
these babies. There is no doubt that it is the 
co-operation between obstetricians, paediatricians, 
general practitioners and midwives on the lines 
clearly indicated in this book which %vill help to 
bring about the reduction we desire. 

Especial stress is laid on the dangers of infection. 
The value of penicillin is now apparent. Its lack 
of toxicity compared with the sulphonamides 
makes it often the drug. of choice in the treatment 
of infections in premature babies, and this should 
be stressed in a subsequent edition. 

More recent work appears to contradict the 
author’s statement that the absence of immune 
agglutinins in the serum of a Rh negative mother 
carrying a Rh positive foetus means very little. We 
now know that in these cases the agglutinins may 
be fixed by the foetal blood. Again, there is now 
evidence that even hydrops foetalis may be com- 
patible with survival if the infant is transfused at 
birth. 

However, these are the only criticisms, construc- 
tive in intent, that can be made of a most valuable 
book whose widespread use is strongly recom- 
mended. 

A. H- C. Walker. 

" Diagnostic Methods Used During the Later 
Months of Pregnancy and During Labour.” 
(Fifth edition.) By J. C. Windeyer, M.D., 
Ch.M. (Sydney), M.R.C.S. (England), L.R.C.P. 


Emeritus, late Professor of Obstetrics, The 
University of Sydney. 1945. 32 pages. Sydney; 
Australasian Medical Publishing Co. Ltd. 
Price 2S. 

In this little book there is no attempt inadetoco\er 
the subject of antenatal care. The purpose is to 
make the reader familiar with the bedside methods 
of examination to be used in late pregnancy and 
labour — viz. abdominal, vaginal and rectal e-raffl- 
ination and pelvimetryL 

As might be e.xpected emphasis is laid on 
abdominal examination. The best part of the 
book is that dealing with palpation of the abdomen. 
This is described in six steps; 

(1) The recognition of the foetal back. 

(2) Palpation of the anterior shoulder. 

(3) To verify the diagnosis of the position of the 
head. 

(4) To estimate the degree of flexion of the be^ . 

(5) Estimation of the relative size of the head 
and the pelvic brim. 

(6) Estimation of the approximate size of the 
foetus. 

Palpation of the anterior shoulder, and estim^ 
tion of the relative size of the foetal head 
the pelvic brim are particularly well done. 
course taken by the anterior shoulder in 
and posterior positions receives careful consi er 
tion. The value of accurate shoulder 
a means of estimating progressive descent 0 
foetal head on the one hand, or arrest of cs'' 
on the other, is clearly described. 

X-ray pelvimetry receives a brief mention. 
stated that this will become the rule rat er 
the exception in the near future. ^ f 

is reminded that one cannot foretell how ® 
will mould or how strongly the uterus "> ^ 
tract during labour, mention is not ° 
necessity for fifs/ class radiological stan ar 
accuracy, if this kind of pelvimetry is n 


(London), F.R.A.C.S., F.R.C.O.G. Professor misleading. 
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When discussing ausculation the author omits 
to point out that in extended breech presentation, 
■with the breech deeply engaged, the maximal 
intensity’ of the toetal heart is to be found bdoxv 
the umbilicus. 

Vaginal examination is described at length. 
Smooth gloves are advocated as cau.ring the least 
discomfort and trauma, and diminishing tlie risk 
of carrying infected material upwards. Digital 
estimation of pelvic conformation, and theasses- 
ment of cephalopelvic proportion or dispro- 
portion, are described at length. But the neces- 
sity for the bladder being empty before this is 
attempted is not mentioned. Yet even Caesarean 
section has been performed unnecessarily because 
of such an omission. 

Exception might be taken to the unqualified 
statement that rectal examination is without risk 
to the mother. 

This little book is well worth reading. It is 
the attempt by an able clinician to inspire the 
attainment and maintenance of a high standard 
of clinical examination. Other special methods arc 
relegated to their proper place — adjuvants to the 
clinical approach. It can be recommended to all 
wlio practise or wish to practise the obstetric art. 

Axthoxy W. Purdie. 

“ Human Embryology ” (Prenatal Development of 
Form and Function). By Professors W, J. 
Hamilton and J. D. Boyd, and Associate- 
Professor Mossman. 1945. 345 pages. Cam- 
bridge; Hefiers. Price 31s. 6 d. 

Books on human embryology have two uses : 
either to provide a reader with an account of the 
present state of our knowledge of human develop- 
ment and its relation to general biological princi- 
ples; or to provide a medical student with as much 
of those matters as is of value to him in his studies 
and practice. It is the opinion of the writer of 
this review that it is impossible for anyone to write 
a book to seiT'e both these ends successfully. A 
book which satisfies the first reader is one with 
full details of the subject, written in such a 
manner that comparison with other mammals or 
vertebrates^ is easy, with an ample bibliography 
and an assumption that the reader has ateady 
taken a course of comparative embryology and is 
conversant with the technical terms and practical 
methods connected with the subject. For, after 
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all, no one Ihinlring to l>''gin to x-lwly finbryology 
seriously would sl.irt at the tnammaR. Before we 
can see how a tcxUiook of lunhrj-ology should be 
wriUen lor the benefit of thn-^e studying nudicinc, 
we must first decide the pl.nre the .‘•ubject occupies 
in tl'.e curriculutn, and, if we really hec fact.s, we 
come to these concluMons. Cort.-iin facts of the 
subject arc part of the essential knowledge of all 
general practitioners of medirine; the knowledge of 
certain othcr.i are part of the necessary muilnl 
equipment of various specialists; but the great bulk 
of the facts of human development ha\e no per- 
manent value to a graduate of medicine and many 
of them never have any value at all. 

The subject is included in Uic course of anatomy 
because ; (n) it explaiits the rea.sons for many facts 
of adult structure and therefore makes them easier 
to remember; (b) it explains many abnormalities 
which tl'.e student is bound to meet in the dissect- 
ing-room or operating theatre; (c) it makes the 
whole lay-out and structure of the body more intel- 
ligible and the study of it, tlicrcforc, more intel- 
ligent. Besides this it is educational, training one's 
visual memory and powers of three-dimensional 
v-isualization, ns well as being informative and 
instructive on a subject which should be intensely 
interesting to anyone wishing to take up a medical 
career. But, with the exception of the facts men- 
tioned above as part of the necessary equipment 
of a trained medical man, the subject is not 
included in the curriculum for its own sake, is not 
taught to students with a basic knowledge of verte- 
brate embryology and is not learnt so that students 
may become embryologists. In these circum- 
stances a textbook of Human Embryology should 
be written in the plainest English, with the mini- 
mum of technical terms and scientific names which, 
appertain only to embryologj', and with no more 
detail than is consistent with truth and a suflicient 
presentation of the subject; sufficient, that is, to, 
allow it to play the part in the curriculum indi- 
cated above. 

Now it must be obvious that no book can be 
written to satisfy the needs of both these types of 
readers, because what is necessary for the first one 
makes the book unsuitable for the second. The 
book of which this is a review, however, attempts 
to satisfy both, and, as a result, will satisfy the 
student of embryology; but includes a chapter on 
Comparative Vertebrate Embryology, which ha 
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will not find very useful. On the other hand, the 
medical student will find the bulk of tlie text over- 
loaded with technical terms, language and detail, 
and containing much that will tend to hinder rather 
than help him. Considering the early stage in his 
university career at which he studies the subject, 
a glossary and a-fuller index would have greatly 
added to the value of the book to him. The 
authors do not seem to have realized sufficiently 
how wide is the difference between their own learn- 
ing and language and the knowledge of a second- 
year medical student, but, if they thought it neces- 
sary to write in such technical language and to 
mtroduce so many technical terms, they should 
have made it as easy as they could for the reader 
to find out the accurate meaning of the words used. 
(A word like "congenital" should be carefully 
rlnfi-Tiprl nthf-reas its jnsa.u.ing'ra.n rtoJy he xocoire-ct}}' 
gleaned from the explanation given of " congenital 
disease.” The introduction of the word " herni- 
ates " by putting it in brackets after the word 
" projects ” and then the omission of any index 
reference to the page is another example.) The 
present reviewer, however, is one of those people 
who perhaps has a bee in his bonnet over what 
some writers call " jargon ", and another might not 
be appalled by the fact that, in a very fuUy 
illustrated book of 345 pages, technical words or 
phrases are stressed by being printed in italics not 
far short of two thousand, times. 

But apart from these criticisms, which some 
people will not consider to be very serious, there 
is little but the highest praise to be given to the 
authors and their collaborators. The book is the 
most complete, the most splendidly illustrated, 
and, thanks to the inclusion of the findings of 
experimentalists, the most alive account of human 
development to date. I very much doubt whether 
a textbook of embryology will ever be better 
illustrated than this one : it is not simply that Mr. 
A. K. Maxwell is a master of his art and craft, 
but that the authors have appreciated how supre- 
mely important illustrations are and how numerous 
and well-chosen the figures must be to enable those 
unfamiliar with the subject fully to understand 
the text, however clearly that may be written. 
The text in this volume is, ivhen one considers the 
amount of detailed information it contains and the 
complication of the subject, extraordinarily lucid 
and easy to read; and, altogether, the authors are 


to he congratulated upon having produced a most 
valuable book and a most acceptable addition to 
any biological or anatomical library. It is as good 
as it well could be for a student of embryology 
who wishes to read a full and up-to-date account 
of the state of our knowledge of human develop- 
ment and well worth the guinea and a half (a very 
reasonable price for such a book even before the 
war) to a medical student, if only for the illus- 
trations with which it is so abundantly adorned. 

G. L. Purser 

" Control of Pain in Childbirth.” By Clifford B. 
Lull, M.D.,F.A.C.S.. and Roberta. Hikgsox, 
^I.D., with a Foreword by Norris W. Vaux, 
il.D. 1944. 356 pages. Philadelphia, London 
and Montreal: J. B. Lippincott Co. Price 7.50 
dollars. 

This volume of some 300 pages is, like most 
American publications, handsomely produced and 
beautifully illustrated with photographs and 
coloured diagrams. Perhaps this aspect of the 
book is overdone, for example, it is hardly neces- 
sary to use a full-page coloured diagram (Plate VII) 
to illustrate that in caudal anaesthesia the needle 
may be properly placed in the caudal canal or ini' 
properly placed in the periosteum or outside the 

sacrum. • 

The book opens with an excellent account of the 
anatomy of - the nervous system and of the pel' b 
and its organs, and the pharmacology of various 
anaesthetic and analgesic agents. The bibliography 
is immense, and therefore as a book of reference 
the volume may be commended. But if the pur 
pose of the authors, as one is led to believe, is 
to sift all the evidence and present it in a practim 
fortu, then I think there is something left to e 
desired. From the mass of material presented 1 
would be difficult for anyone without wide expen 
encu to assess the value of any one method, 
claim, therefore, to be an aid to the genera! pmc 
tioner is doubtful. Indeed the general practitioner 
in reading the list of apparatus necessary to con 
pmii in home delivery may wonder why ^ 
item omitted is the pantechnicon to convey 1 a • 
The chief interest of the book is the account 
caudal analgesia which is claimed to be * 

advance so far in the control of pain in c 
It i‘ claimed that in 40 to 60 per cent of cases 
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force, frequencv and duration of uterine moliilily 
are not altered; but in nulliparae, because of loss 
of muscle power, low forceps will in most instances 
have to be applied. In 20 to 25 per cent uterine 
tone is diminished but the amplitude of contrac- 
tions increased. In both these groups labour is 
said to progress rapidly and the level of analgesia 
does not proceed above the gth thoracic segment. 
But there is a third group in which there is diminu- 
tion of the amplitude of contractions, and in which, 
we are told, the analgesia may reach tlic 5th to the 
1st thoracic segment; labour is ineffectual, and there 
is foetal (not to say maternal) anoxia ! 

The technique of administering caudal analgesia 
would be difncult and time-consuming enough in 
hospital practice where there is everj’ facility for 
assistance and a good aseptic technique, but it 
is difficult to believe that it can be widely adopted 
in generai practice uniess tiie patients can aftord 
the whole-time attendance of an anaesthetist and 
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obstetrician, or. shall up !-ay, att oh-tplrico- 
anatsthpsio1ogi''t. 

A great part of the uorl: would .appr.ar to he a 
tre.atise more on obaletrics than on anae.lh'-M.a. In 
a bPol' purporting to discuss the control of pain 
in tflultlbirth is it ncceiisary to li'-t Strog.inov's 
theories on eclampsia, or the caution ne'ce.-sary in 
the selection of donors for Kh negative paticnt.s? 
Anct surely the section on X-rays of the s.acriim aiul 
pelvis is outside the problem of nnaLsihesi.i. In 
the coloured photographs illustrating the actual 
birth 'r)f a child hy natural or surgical intvuis the 
niotl'cr Is .shown laughing appreciatively and wide- 
mopthed, unscreened from the field of operation: 
alsc>. 75 cent of her attendants have their nose.s 
•uncovered ! The style is a little verbose and 
sentimental and the book adds up as a textbook of 
obstetrics written by an expert in the use of caudal 
analgesia. 


Dorothy Sitnce Sales. 
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THE CLINICAL REPORT OF THE NATIONAL 
MATERNITY HOSPITAL. DUBLIN. FOR THE 
YEAR 1944 . 

During the year there were 3,858 patients ad- 
mitted to the maternity wards of the hospital. 
There resulted from these 3,187 intem-deliveries. 
This is an increase of 168 admissions and 185 
deliveries on the previous year’s figures. The result, 
according to the Master, is an overloading of the 
intern maternity service with the resultant evils of 
the shortened puerperium and incomplete establish- 
ment of breast feeding. As the number of beds 
in the maternity department is not stated it is not 
possible to estimate just how serious the over- 
crowding is. 

In the first 17 pages there is a summary of the 
most important features of the report. The next 
73 pages are concerned with detail. Here many 
conditions are set out case by case while others 
(e g. breech delivery and delivery by the forceps) 
are summarized numerically in tabular form. ^Vhy 
these conditions should be selected for compression 
is not made clear. It is to be regretted in breech 
presentation. A distinction is not drawn between 
complicated and uncomplicated breech. The foetal 
mortality {3 stillbirths) in primigravid breech 
presentation (19 cases) is stated to be 15 per cent. 
What interests the obstetrician is the foetal mor- 
tality in uncomplicated primigravid breech 
delivery. This figure is obscure. But if we exclude 
2 cases delivered by Caesarean section and 3 
“ associated with twins,” then we have 3 stillbirths 
in 14 breech deliveries, i.e., 21 per cent. 

Of 83 cases of persistent occipito-posterior 
position 29 were delivered by the forceps, 10 of 
these as unreduced posterior positions. Brow 
presentation deserves special mention. There were 
8 (not 7 as stated) cases of brow presentation, AH 
8 were delivered by the vaginal route with 6 living 
infants (2 infants were stillborn, but in each case 


the forceps had been applied unsuccessfully before 
the admission of the patient to hospital): there 
was no maternal death. 

There were 4 cases of pubiotomy or symphy-'i- 
otomy'. Dr. Spain is convinced that these opera- 
tions have a small but definite sphere of usefulness. 
He does not enlarge upon the indications for their 
use, but draws attention to the pelvic architec- 
ture of the subjects in which they were employed. 
In 3 the main feature was a narrow pelvic outlet. 
This indication is stressed by others who still find 
a limited place for these operations. In the 4th 
case there was narrowing of the mid cavity of an 
asymmetrical pelvis, due to inward bulging of an 
acetabulum. (Spelling in this section is rather 
eccentric.) 

There were 17 cases of destructive operations on 
dead infants to facilitate delivery. These "ere 
mainly perforation of the foetal head. ^ It is no 
made clear whether any difference is imp' 
between ” perforation of the head and 

tomy.” There were 6 elderly primigravidae in ^ 

group and 4 of these had severe toxaemia. Cae^e^^ 

section might have been preferable treatmen . 

are not told, however, which cases were 

and which were “emergencies” ("admittedat e ^ 

in labour ” might fall into either ’ 

difficult, therefore, to evaluate the line of trea 

followed. There is no specific statement 

maternal result, save that 3 cases 

While the presumption is that none died, e ® ^ ^ 

ment that 3 were morbid %vouId be equa y 

the 3 had died (B.M.A. standard). .-fion 

There is a more liberal use of Caesarein “ ^ 

than formerly. There were 64 (not 63 
in the tables) cases of first Caesarean s 
(including hysterectomies). It ^ jiniit 

were lower segment sections. ^ which 
is not set to the number of repeat mc 
can be carried out on the same indivi ua 
they are lower segment operations, perfonne 
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competent operators under good conditions. This 
view has allowed the more libcr.ol use of the oj^em- 
tion in the elderly primigravida, placenta pmevi.a, 
toxaemia (for which S sections were performed), 
and certain other obstetrical conditions. There were 
29 (not 30 as stated) “repeat" sections. There was 
I maternal death in the 93 cases. Except in a few 
cases of placenta praevia, the anaestlietic used for 
all sections was local infiltration with 0.5 per cent 
novocaine with, in addition, sufficient nitrous oxide 
and oxygen to allay the patient’s anxiety. While 
there were no stillbirths, there were S neonatal 
deaths. In 5 of these the section was done for 
placenta praevia — in 3 (not 4 as stated) the child 
weighed less than 5 pounds. It is interesting to 
note that even though there were 5 neonatal deaths 
in the 20 cases of placenta praevia delivered by 
Caesarean section, in 10 cases of placenta praevia 
treated by Braxton-Hicks or internal version only 
I child sur^nved. 

The placenta was removed manually on 45 
occasions. Most practising obstetricians would 
agree with the Master that, when haemorrhage is 
present, this is a simple and effective operation, 
provided it is done promptly while the patient’s 
condition remains good. Doubtless the 'Master is 
equally right in his criticism that the blood trans- 
fusion situation in Dublin is unsatisfactory. In the 
only death in this series the removal was under- 
tahen for retained placenta with postpartum 
haemorrhage. The patient did not have a blood 
transfusion. The cause of death was shock and 
haemorrhage. 

The hospital morbidity on the B.M.A. standard 
is 1.78 per cent. 

There were 17 maternal deaths. These are set 
out clearly in a table of some 6 pages. Four of 
these might be classed as ' avoidable ’ — i case of 
puerperal sepsis in which many attempts at de- 
livery before admission had failed; i of centra] 
placenta praevia when Caesarean section might 
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h.rvo been prefrrnblr In llr.ixfon-l lid.’, version 
and the bringing down of a leg; i ntplnre of 
uterus which occurred (in a (.t-.” undergoing tri.d 
of labour) while prcpar.Ttion* were being m.adc for 
Cacsarc.nn section; .and the c.asn of po'.ijnrtmn 
haemorrh.agc alre.ady referred to. when IiUkvI tratK- 
fusion might have Mved her. 

Brief reports follow on r-xtern ni.at»-niity (a>e., 
the infants', the gynaccologic.al, the X-r.iy .and the 
pathological departments. 

This is not an easy report to re.id. The 17 png' s 
of Uic summary arc clear and interesting, but the 
tablt-s of detailed castes make heavy reading. So 
much matter is contained under " remarks '■ that 
“ summary of the case ’’ would be a more accurate 
description. In spite of their being eo long, infor- 
mation which would be of value is sometimes 
omitted, e.g., the degree of dilat.ation of the cervix 
when prolapse of the umbilical coni was first 
diagnosed. It seems undesirable to record in the 
tables under the heading ” Result M.C.” ' L ’ for 
' a child which in fact died. An example of this 
is seen on page 45, Reg. No. 20850. Glancing 
quickly down the table it would seem that’ the 
result to all the children on tliat page was favour- 
able. Only after reading a "remark approxi- 
mating to 40 words do we find out that the child 
whose " result ’’ was said to be ' L ’ actually died. 
Why not record the result as ' N.D. ’ or ' Died ’ 
where it can be seen at a glance. 

Even if somewhat heavy reading this is a most 
interesting report. Here we see reflected the out- 
come of vital thought. In this year’s work we 
find the altering attitude to the elderly primi- 
gravida, placenta praevia, the severe toxaemia and 
Caesarean sections. That this is not mere change 
for the sake of fashion is to be gathered from Dr. 
Spain’s remarks (page 16) on the subject of induc- 
tion for suspect disproportion in the primigravida. 

Anthoxy W. Purdie. 
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cutaneous injection of i c.cm. of human 
semen every alternate day over a period of 
20 days. There was no vaginal reaction. 
The animals were killed. 2 days alter the 
last injection, along with an untreated 
spayed adult as a control. Figs. 13 and 
14 show sections of the largcsf and smallest 
uterus. Apart from one animal there is 
no increase in size as compared with the 
uterus of the control animal (Fig. 15) and 
no marked hypertrophy or progestational 
change. The vascular pattern is that of the 
dioestrous uterus. 

6. Adult Spayed Gtnnea Pigs. 

Treatment was commenced 8 weeks after 
operation. Six animals were given sub- 
cutaneous injections of 4 mg. of testo- 
sterone propionate on alternate days over 
a period of 20 days. 

In all the animals there was hypertrophy 
of the clitoris. In half the animals the 
vaginae opened and dioestrous (leucocytic) 
smears were obtained. Animals were killed 
2 days after the last injection. In all the 
animals there is a definite increase in the 
size of the uterus when compared with that 
of the control animal (Fig. 16) but no 
marked progestational changes. In one 
animal (Fig. 17) the uterine response is 
comparable to that obtained in the spayed 
animals following oestrogenic stimulation.^ 
In this animal the greatly enlarged uterus 
has a dilated lumen, enlarged hypertro- 
phic glands, antimesometrial hyperaemia 
and all the display of the oestrous uterus. 

Discussion. 

Injection of semen into immature rats 
and rabbits yields completely negative 
results and does not afford any evidence 
of hormonal activity in semen. In the 
immature and adult spayed guinea pigs 
after semen injections there appears to be 
an increase in the size of the uterus but this 
requires cautious interpretation. The 6 


immature guinea pigs were of varying agta 
and sizes and their uteri therefore in dif- 
ferent stages of immaturity, while the 
degree of involution of the uteri of spayed 
adult animals is a variable factor. More- 
over, such small responses might be due to 
sorrie non-specific protein reaction of 110 
particular gynaecogenic significance. 

There was no significant difference in the 
size, number or condition of the ovarian 
follicles of the control and treated animals. 
We have to conclude, therefore, that semen 
has no gonadotropic action. 

It is perhaps not unnatural to assume 
that semen possesses a hormone allied to 
testosterone, for which, however, there is 
no experimental confirmation. Parallel 
experiments with testosterone and semen 
provide a useful comparison. “Male' 
effects, for example, hypertrophy of the 
clitoris and preputial glands, were found 
only after testosterone treatment and never 
following semen injections. Vaginal open- 
ing with leucocytic smears is a female mani- 
festation of testosterone and could not be 
evoked by semen. 

There are many conflicting observations ■ 
on the effect of testosterone on the rodent 
uterus. Korenchevsky, ' Dennison^ and 
Eldridge,” Korenchevsky and Hall,' and 
Noble^ record marked progestationa 
changes in the uteri of spayed adult rats 
but McKeown and Zuckerman" were un- 
able to produce such changes after 
experiments. Deanesly and Parkes' have 
noted an increase in the size of the uterm 
following testosterone treatment, whie 
Phelps, Burch and Ellison‘“ conclude tna 
the response of the endometrium of t m 
guinea pig uterus to testosterone and thee m 
is qualitatively similar. 

With the exception of i animal we di 
not find any progestational changes m >e 
immature or adult spayed guinea pig 
after testosterone injections and althoiE 
there was a definite uterine hypertrop }> 
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Ol' hu.ma:n semen IM'» FEMAI- 

it compares unfavourably with the 
obtained after oestrogenic stimulation' 

The weight of e\'idence for and .igainsl the 
gonadotiopic action of testosterone is about 
equal and is reviewed by Ivorenchc\sky," 
Xoble,' and Robson/* \\'e could not find 
anv e\'idence of an\- stimulating (gonado- 
tropic) efiect on the ovaries frosn te^tc'-- 
terone. The r'ariety and range of the les- 
ponses of the female to testosterone pro- 
pionate treatment, which have been 
recorded in different animals under many 
experimental conditions, would make it 
hazardous to predict the results in any given 
instance of testosterone propionate therapy 
in the female. 

From our experiments we ate ol the 
opinion diat the final development of lire 
uterus is not a function of semen and 
further tliar semen does not posses the 
biological quarlities of testosterone, nor is 
it probable that testosterone could be en- 
trusted to ensure uterine maturation. In 
this connexion it has recently become 
apparent that both male and female sex 
hormones arc present in the female organ- 
ism and a number of the 17 ketosteroids 
have been recovered from tire female urine. 
Callov. and Callow''’ found androsteronc 
and uansdehydroandrosterone in the nor- 
'.nal female urine in amount comparable to 
that uln.ained from the urine of dre normal 
male. If therefore "male’' hormone is 
iKCe-^ary to promote full uterine develop- 
ment it is aheady available in the female. 
It lub been suggested elseW hel'e" that the 
in.'.hiiiy\ to induce in intmauire animals bv 
hoirnonal treauneitt ail the uterine changes 
nite".ay to maintain pregiiaiicv, and the 
:el..ti\e 'teriluy ot adolescence are but 
<!!neutu a-'Peets ol the Saute lund.iniental 
ptohlcjn. What Mif.-kata and Crew" 
!i !er to a.s the lack of some " e.-seinial con- 
tninmon fre>rn the imntatuie soma ’’ is 
.iiijuttb! in the itKioility of the iinntature 
uterus to respond tnamielv to hormonal 


btimulalion. iliis w otild impl\ that delayed 
maturation ma\' exist along with a noimal 
hormonal balance. Reynolds' ’ is ot the 
opinion that uterine tissue has to aecuslom 
itself to periodic hormonal acti\ ily and that 
there is a time of experience cUuing which 
it acquires the optimal capacity tor preg- 
nancy. In our view the gradual tninsfor- 
mation of the stubbornly immature into the 
mature uterus is more likely to be a 
function of lime than the perquisite of the 
male. Coitus of course may cause reac- 
lions independent of the presence or absence 
of semen in the vagina, for example, post- 
copvrlatoiy ovulation in rabbits, and these 
results, which are concerned only w'Uh the 
activity of semen , do not exclude the pos- 
sibility that sexual union may produce 
effects from refle.v nervous stimulation. 

i 

Su.^nL•VRY. 

1. A series of injections of human semen 
were given to immature rats and rabbits. 
There w’as no vaginal reaction during the 
experiments, no evidence of oestrogenic or 
progestational change of the uterus and no 
ovarian stimulation. 

2. Injections of human semen w'ere given 
to immature guinea pigs. There was no 
vaginal reaction. On the average there w'as 
a slight uterine hypertrophy but this w'as 
not regarded as significant. No evidence 
of ovarian stimulation. 

3. Injections of testosterone propionate 
were given to immature guinea pigs. In 
all the animals there was during treatment, 
hypertroph}' of the clitoris and in 2 guinea 
pigs the vaginae opened and dioestrous 
binears were obtained. There was uterine en- 
largement. more marked than in the semen- 
treated guinea pigs but far short of the 
response of the immature uterus to oestro- 
genic therapt'. fhere were a greater 
number of atretic follicles in the ovaries. 

_4- Injections of human semen were 
given to spayed adult guinea pigs. There 
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was no vaginal reaction during treatment. 
There was, on the average, some slight in- 
crease in the size of the uterus but this was 
not regarded as significant. 

5. Injections of testosterone propionate 
were given to spayed adult guinea pigs. 
During treatment there was hypertrophy 
of the clitoris in all animals, half of which 
also showed vaginal reaction in the form of 
vaginal opening and dioestrous smears. 
There was a definite uterine enlargement 
but in only one animal was the uterine 
response comparable to that obtained in 
spayed adult guinea pigs after oestrogenic 
stimulation. 

Acknowledgements . 

Testosterone Propionate was generously 
provided by Messrs. Boots, Ltd., and 
Messrs. British Schering. 

References. 

1. Green- Armytage, V. B. Proc. Roy. Soc. Med., 
1943, xxxvi, 105. 

z. Bacsich, P. and G. M. Wyburn. Trans. Roy. 
Soc. Edin., 1940, lx, Pt. i, 33. 


3. Bacsich, P. and G. M. Wyburn. Trans. Roy. 

Soc. Edin., 1941, lx, 465. 

4. Bacsich P. and G. M. Wyburn. Proc. Roy. 

Soc. Edin., 1942, Ixi, Ft. 11 , Sect. B, 188. 

5. Korenchevsky, V., M. Dennison, and M. 

Eldridge. Biochem. Jotirn., 1^37, xxxi, 
475- 

6. Korenchevsky, V. and K. Hall. Joitrn. Path. 

and Bact., 1937, xlv, 681. 

7. Noble, R. L. foam. Endocrin., 1939, i, 184. 

8 . McKeown, T. and S. Zuckemran. Proc. Roy. 

Soc. London, 1937, B., cxxiv, 362. 
g. Deanesly, R. and A. S. Parkes. Quart. Journ. 
Exper. PliysioL, 1937, xxvi, 393. 
to. Phelps, D., J. C. Burch, and E. T. Ellison. 
Endocrin., 1938, xxiii, 458. 

ti. Korenchevsky, V. Ergebn. d. Vitamin u. 

JIox?fio»-Fixrschimg. , jpyp, Ji, .418. 

X-z. Robson, J. M. ‘‘Recent Advances in Sex 
and Reproductive Physiology.” 1940. 
London : Churchill. 

tj. Callow, N. H. and R. K. Callo.w. Biochem. 

Jonrn., r938, xxxii, 1759- 

14. Bacsich, P. and G. M. Wyburn. Proc. Anal. 

Soc. Journ. Anat., 1942, bcxvii, Pt. I. 

15. Mirskaya, L. and F. A. E. Crew. Jonrn. Exper. 

Biol., 1930, vii, 248. 

16. Reynolds, S. R. M. ‘‘Physiology of the Uterus.” 

1939. New York : Hoeber. 



The Influence of Social and Economic Factors on Stillbirths 

and Neonatal Deaths* 

BY 

Dugald Baird, M.D., F.R.C.O.G. 

Regius Professor Midwifery, University of Aberdeen. 


Prematurity. 

In a previous paper' the importance of 
prematurity as a cause of stillbirth and neo- 
natal mortality in Social Classes III, IV 
and V of the community has been brought 
out. It is now proposed to examine the 
probable causes of prematurity, basing the 
discussion on the data already presented. 

Dtfuution. 

The term prematurity’ is used here to 
include all infants of 5I pounds or less irres- 
pei tive of the duration of gestation. In 
'-ome cases the pregnancy had reached full 
umu b\ dates, but the child was classified 
1- premature by weight. 

The League of Nations INIedical Com- 
ruttee (1936) suggested the use of the 
weight basis if tire pregnancy had reached 
the 2hth week. Recently Henderson" sug- 
gtMed that infants below 2 pounds 12 
iiunce-, (1,250 g.) weight should not be 
included, but should be regarded as abor- 
iKiii' or pri\iable, but since some infants 
oi tills weight survive and many live for 
da\ s , they can hardly be classified as abor- 
t.eiis There is a better case for having a 
kiwi I Weight limit for stillbirths. 

l.N-. lUh.NCL or PREM.XTURITY. 
Cniural 

1 he incidence of prematurity is difficult 
to obtain because of the difficulty of accur- 

Conimutd from p ^34 of June is^ue 


ate weighing in domiciliary practice. In 
New York State (1936) the incidence of 
prematurity was estimated to be 4.3 per 
cent. In New York City (1940) the inci- 
dence was 7 per cent. In Chicago the 
incidence as estimated by Bundesen^ was 
0.5 per cent. In Birmingham in 1943'^ the 
figure was 6.3 per cent. Hospital figures, 
while they give much information about 
premature infants not available in domi- 
ciliary practice, do not represent a typical 
cross section of the community. Chicago 
Lying-in Hospital (1940) had a prematur- 
ity-rate of 5.6 per cent, and this seems fairly 
representative of American hospitals. In 
Britain, hospital figures are much higher 
than this. Queen Charlotte’s Hospital had 
an incidence of 8.11 per cenP;in booked 
cases it was 6.78 per cent, and in emer- 
gency cases 27.2 per cent. The incidence in 
hospital w’ill depend upon the proportion 
of emergency cases treated. In the Aber- 
deen dlaternity Hospital (1941-2) the inci- 
dence of prematurity was 13.4 per cent; 
(booked cases 8.8 per cent, emergency 
cases 39.4 per cent). 

Aberdeen Study. 

In the following investigation booked 
hospital cases only have been considered — 
Group 2. These have been compared with 
nursmg home cases— Groups 1 and 3. 
Daring the years 193S-44, 8,808 booked 
cases were treated, and in 738 instances 
labour resulted in a premature baby 
.iccording 10 the above definition (8.38 per 
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cent). There were 798 babies of 54 pounds 
or less, 8.97 per cent of the total infants 
born see Table I. The incidence of pre- 

Tabx-e I. 


Causes of Prematunty m 738 Casas out of 8,8o3 
Boohed Hospital Cases. 

(6 years' data). 

Group 2. 

Cause of onset of 
premature labour 

Per cent 
of total 
premature 
Number labours 

Cause unexplained 

Accidental haemorrhage (with- 
out toxaemia) 

Eclamptic toxaemia 

Twin pregnancy (including 13 
cases of toxaemia) 

Gross foetal deformity 

Placenta praevia 

Syphilis 

Severe maternal heart disease 
Miscellaneous 

383 51-9 

29 3-9 

119 i 6 .r 

90 12.2 

25 3-4 

20 2.7 

19 2.6 

19 2.6 

34 4-6 

Total premature labours 

738 8.38 per cent 
of the total 
deliveries 

Total cases of prematurity 

798 8.97 per cent 
of the total 
babies 


maturity in cases booked under the domici- 
liary midwifery scheme during the years 
1942-43 was 7.4 per cent. The patients 
belong to the same social class as the hos- 
pital cases, and when the two groups are 
taken together it brings the incidence of 
prematurity in "working class" practice 
to 8.1 per cent. During the years 1938-44 
there were 1,419 deliveries in the nursing 
home group (Group i), with 71 premature 
infants, 5 per cent. If the incidence of pre- 
maturity for all the other cases not bom in 
hospital or under the domiciliary scheme 
be 5 per cent, which is a low estimate, the 


total prematurity-rate for the City would 
be about 7 per cent. In the group of 501 
specialist cases, Group 3, the incidence of 
prematurity was 4 per cent (20 cases — i 
stillbirth and 19 live births). There is a 
much greater incidence of prematurity in 
working-class practice than in the nursing 
home groups. 

Tables II, III and IV show an analysis 
by weight of the cases of prematurity in 
each group. They show that not only is 
the incidence of prematurity greater in 
Group 2 cases, but the proportion of very 
small babies is greater. The mortality in 
the premature infants in Group 2 is 257 
per r,ooo compared to 119 in Group i. 
Excluding the premature stillbirths, the 
weight group 5?. to 45 pounds contains 75 
per cent of the Group i cases, and 62 per 
cent of the Group 2 cases. In Group i, 6.8 
per cent of the premature infants weighed 
3^ pounds or less, while 16.3 per cent of 
the Group 2 cases were of this weight. It 
is well known that the mortality in pre- 
mature infants varies with the birth weight. 

In the weight group 5I to 45 pounds the 
mortality in Group 2- cases was 106 per 
1,000 compared with 45 per r,ooo in Group 
I. In the weight group 4I to 35 pounds the 
mortality in Group 2 cases was 294 per 
1,000, and in Group i, 91 per 1,000. Not 
only, therefore, is the incidence of pre- 
maturity in Group 2 much higher than in 
Group I, and the proportion of very small 
infants greater, but to the same weight 
the mortality in Group 2 is. twice or three 
times that of Group r. This difference is 
due to the fact that the infants in Group i 
are much more vigorous and begin to gam 
weight more quickly than those in Groups, 
it is not due to a better standard of nursing 
and medical care. There are no special faci- 
lities for nursing premature infants in t e 
nursing home where Group i infants are 
born comparable to those available in t e 
maternity hospital for Group 2. This 1 
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Table II. 


IVeiglU Dislnbution and Moihihly »i ^qLivc-hoy» Premalnu' Injants tii C.iau/y t 

out of Cases. 


Weight in pounds 

5 *: "5 

5~4 * 

4'-’-4 

4 - 3 !- 

3 b ' -3 

j- Total 

Lived 

26 

16 

8 

2 

0 

0 52 

Died 

0 

0 

r 

0 

- 

2 7 

Per cent of total cases 

44 1 

305 

15-2 

3 4 

3 4 

3.4 roo 

Mortality per i.ooo 

45 



91 

1,000 

up 



Table 

III. 




IVeight Distribution and 

Mortality 

HI Hob Live-born Picmnlure 

Infants m 

1 Group 2. 

Weight in pounds 

5 b '-5 

5-4 ’I 

4 L ’-4 

4-3'.- 

3 b -3 

-3- Total 

Lived 

233 

114 

60 

36 


5 465 

Died 

0.7 

t 4 

17 

23 

36 

14 idi 

Per cent of total cases . 

41 3 

20 4 

12.3 

9-4 

8.5 

7 8 100 

ilortaliW per 1,000 

rod 



294 

784 

257 

♦ 


Table 

IV. 




U'eight Distnbutiau and Mottahty tn ig Lwe-bor/t Premature Infants in Group 3. 

Weight m pounds 

5 li -5 

5 - 4 '/f 

4^-4 

4 - 3 'A 

3 b -3 

3- Total 

Lwed 

3 

9 

2 

- 


- 16 

Per cent ol total cases 

2 

0 

0 

- 

I 

3 

Mortality per i,ooo 


- 

- 

- 

^ — 

158 


fea-nce in vitality must be taken into 
account when comparing the mortality 
lieurcs from different parts of the country 
and ditferent social groups. It is more 
likely to explain the great difference in 
mortality recorded by Crosse in Birming- 
ham and bv Field in London (quoted by 
Parsons^) than differences in methods ef 
feeding or nursing. Crosse’s results are 
■similar to those in Aberdeen Group 2, and 
probably refer to the same social class. In 
both groups the proportion d\’ing of infec- 
non (theoretically avoidable) was about 10 
per Cent; about 70 per cent of the deaths 
occurred within a short tinie of birth, and 
t!u>e deaths are largely unavoidable at the 
monk nr. di.-spite the most modern hospital 

f.uilitit,s. 


Etiology of Prematurity. 

Unfortunately not enough information 
is available about the health of the mothers 
in Group i during pregnancy to give a list 
of the causes of the prematurity in this 
group. Table V gives a list of the maternal 
conditions responsible for tlie onset of pre- 
mature labour in Group 3, and, except in 
3 cases out of 20, the cause w'as well defined 
and due to a well-recognized obstetrical 
condition. Table I gives a list of the causes 
of the onset of premature labour in Group 
2 and their relative frequency. In 51.9 per 
cent the cause of the prematurity could not 
be explained. This is in direct contrast to 
the findings in Group 3 which, although 
numbers are small, show' that only 3 out 
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20 cases came into this category. There is 
therefore a striking difference in etiology 
between the 2 groups. In the one group 
the premature labours are nearly all due to 
well-recognized obstetrical causes, while in 
the other more than half of them are unex- 
plained. When' the cases are analysed 
according to the date of confinement it is 
found that in ig per cent of the cases of 
unexplained prematurity in Group 2 the 
pregnancy had reached 40 weeks, and 
was, therefore, full-time by date. In 34 per 
cent of cases the pregnancy had reached 
38 weeks. Therefore in about one-third of 
these cases of unexplained prematurity the 
problem seems to have been more an inter- 
ference with the growth and nutrition of 
the foetus rather than the premature onset 
of labour. In Group 3 there were 2 out of 
20 cases of prematurity full-time by date, 
and in both cases the mothers' health 
seemed good during pregnancy. It will be 
shown later that many of the women in 
Group 2 are small themselves and have 
small babies, for example, 13.8 per cent of 
them are under 5 feet in height, and in this 
group 34 per cent of the babies are between 
and 6| pounds in weight. 

Table VI is an analysis of 338 consecu- 
tive cases of unexplained prematurity in 
Group 2, arranged according to age and 
parity, and it shows that unexplained 
prematurity is slightly niore common in 
primiparae than multiparae, and it in- 
creases with age after the age of 24. Preg- 
nancies repeated too frequently result in 
increased frequency of prematurity. For 
e.xample, the rate in the 3rd, 4th and 
5th pregnancies under 24 years was 5.9 
per cent, while in women of 30 to 34 it was 
only 3.9 per cent. In the 6th, 7th and 
8th pregnancies in women behveen 25 
and 29 it was 8.1 per cent, in women 10 
years older it was 3.6 per cent. Numbers 
are so small that reliable conclusions on the 
point cannot be reacbeci. Very few of these 


women were in what could be described as 
poor health, and few had any complaint. 
The general appearance of the primi- 
gravidae was usually much better than that 
of the multiparae, and yet they showed a 
higher incidence of prematurity. 

The tendency to prematurity of un- 
known cause is more common in women 
who have had previous premature babies.’ 
For example, in 81 women who had i 
previous pregnancy 20 (^35 per cent) had 
an unexplained premature baby and 16 
per cent had had an abortion previously. 
In a group of 82 having had 2, 3 or 4 previ- 
ous pregnancies 31 (38 per cent) had had 
previous premature babies, 12 (15 per cent) 
had previous abortions . Some had as many 
as 2 of 3 premature babies. Out of 25 
women who had 5 or more previous preg- 
nancies 17 (68 per cent) had had either a 
previous premature baby or an abortion. 

Since Group 2 corresponds roughlj^ to 
Classes III, IV and V of the Registrar 


Table V. 

Shows the Causes of Prematurity in 20 Cases out 
of 501 Specialist Cases. (Group 3.) 


Eclamptic toxaemia 

13 

(g induced) 

Severe maternal heart disease ... 

2 


Full time by dates 

2 


Anxiety state 

I 

(induced) 

Gross foetal deformity , 

I 


Unknown cause 

I 



General's classification and Groups i and 3 
to Classes I and II, it is clear that unex- 
plained prematurity is relatively common 
among the poor and uncommon among 
the well-to-do. It must therefore be related 
to social and economic conditions. 

With regard to the recognized obstet- 
rical causes of prematurity Table I shows 
that eclamptic toxaemia is the most com- 
mon because of spontaneous or induced 
premature onset of labour. Table VII 
shows that the incidence of prematurity due 
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Table VI. 

Prematunty 'Cause Uitexplauud.’ Including Prcinalmc Stillbiilhs m Ilospdal DookedCus,-^ 
(Gioup 2) bv Pnnty and .Ige Gioup. 


.\ge distribution 

— 20 20-2-i 

- 5 - 

20 

3 "- 3 -! 

35-39 


](> t~ 

Total 

Per Per 


Per 

Per 

Per 


Per 

Per 

P.-intr No, cent No. cent 

No. 

cent 

No. cent 

No cent 

No 

cent 

No. cent 

1 2-; 2,-7 59 -i-o 

3 ^ 

5 -J 

iS 6.1 

S 7.2 

— 

— 

t-,o (.7 

2 ^ 5N JI 

zC) 

3-9 

13 iw 

0 5-7 

I 


Si 1 ) 

3. 4. 5 — — 10 5.0 

so 

t 3 

20 3.9 

9 ) 0 

.1 

1 '■> 

3 -’ (.5 

6 , 7. S — — — - — 

8 

8.1 

2 J. I 

f> 3 .fi 


i- 1 

i» 3.5 

9 -r _ _ _ _ 

I 

— 

3 0.0 

3 3 5 

— 

— 

7 1-9 



Table 

vn. 





Sho^b the Incidence of Prent liu 

ii(v Di.i to Eclamptic 

To.raeiiiia in 7,476 

Consecutive 

Coses 

in G, 

o::p 2 

by Age and Parity. 





(5 

years' 

Data). 





Age of mother — 20 

20-24 


9 

39+ 


All ages 

Prema- Per Pretna- 

. Per 

Prema- 

■ Per Prema- 

Per 

Prema- Per 

No. tore cent No. 

ture 

cent 

No. ture 

cent No. 

ture cent No. 

ture cent 

No previous 

pregnancies 562 12 2.: 145S 

Pretaous 

iS 

1.2 

739 21 

2.S 401 

17 

4.2 3160 

GS 2.2 

pregnancies 6S 0 0.0 999 

3 

0.3 

1455 7 

0-5 1794 

17 

0.9 4316 

27 0,6 

\11 pregnancies ojo 2457 



2194 

2195 


7476 

95 1-3 


a to.vJLiiinia is more than 3 times as great 
1 a tirsr pregnancy as in subsequent preg- 
ancies. It also rises with age after the age 
{ 24 years. Unforranately the incidence 
.‘ prematurity due to toxaemia in Group 1 
mnot be compared with Group 2 since 
c necessary clinical details are not avail- 
tie. Group 3, which is much smaller, is 
aiLiblr, ho\\t-\cr, for comparison. There 
we 13 cases of prematurity due to toxae- 
a in this group (Table VI, an incidence 
. 2.0 per Cent compared to 1.3 per cent in 
oup 2. This higher incidence of pre- 
turity in Group t is due to its unfavour- 
c age and pari!}- disiribution. Tables 
11 and IX ^iiow ihcse 2 gruups arranged 
pariiy and age to show the incidence of 
mpiic toxaemia. The ilUkiI incidence 
4-4 per Cent in Group 3 and S.5 per 


cent in Group 2. In the age group 25 to 34 
in primiparae in Group 2 the incidence of 
toxaemia was 3 times that of the same age 
group in Group 3. The incidence of eclamp- 
tic fits was 0,59 per cent (17 cases of 
eclampsia in 2,Sgo cases) in Group 2, and 
0.20 per cent (i out of 501 cases) in Group 
3. It has been shown that pre-eclamptic 
to.xaemia is the most common cause of 
prematurit}' in Group 3 (65 per cent of the 
total in Group 3 as against 16.1 per cent in 
Group 2), and despite this the incidence of 
pre-eclampsia is only slight!}^ more than 
half that in Group 2. This fact, plus the 
absence of prematurity of unknown causes, 
explains very largely the difference in pre- 
maturin'-rates between the two groups. 

Twin pregnancy is the next most com- 
nion cau.-e of prematurit}- in Group 2. In 
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Table VIII. 

Incidence of Eclamptic Toxaemia in 2,890 Consecutive Cases in Group 2 hy Age and Parity. 

(2 years’ data,) 

(Only those cases having Oedema or Albuminuria as well as Raised Blood-pressure are included.) 


Age of mother 

-24 


25-34 

35 + 


All ages 


Parity 

No. Toxaemia 

Per 

cent 

Per 

No. Toxaemia cent 

Per 

No. Toxaemia cent 

No. 

Toxaemia 

Per 

cent 

No previous 
pregnancy 
Previous pregnancy 

886 85 

340 12 

9.6 

3-5 

422 61 14.5 

899 57 6.3 

x 

64 10 15.6 

279 22 7.9 

1372 

1518 

2S90 

156 

91 

247 

11,4 

5-9 

8.5 

Incidence of Eclamptic Toxaemia 

Table ' IX. 
in 501 Specialist Cases 

in Group 3 by Age and Parity. 


Age of mother 

-24 


25-34 

35 + 


All ages 


Parity 

Per 

No. Toxaemia cent 

Per 

No. Toxaemia cent 

Per 

No. Toxaemia cent 

No. 

Per 

Toxaemia cent 

No previous 
pregnancy 
Previous pregnancy 

56 3 

10 0 

8-9 

0.0 

X 99 9 4-5 

133 2 1-5 

45 3 6.7 

58 3 5-2 

300 

aoz 

501 

17 

5 

22 

5-7 

2-5 

4.4 


7,514 consecutive cases in Group 2 (5 years 
data) twins occurred 79 times, an incidence 
of T. in 95 births. The incidence was 1 in 
1 18 in the 1st pregnancy and i in 63 in 
the 6th pregnancy onwards. During the 
years 1942-43 there were 2,890 booked 
hospital cases in Group 2, and twins 
occurred on 44 occasions (i in 65 births). 
Of these 88 twins 63 were premature weigh- 
ing 5I pounds or less (72 per cent) distri- 
buted as follows : 


5% to 4)4 pounds 31 

411 to 3)2 ,, 14 

3t< pounds or less i8 


There were 5 stillbirths and 17 neonatal 
deaths, giving a combined mortality of 25 
per cent. In Group i out of 1,419 cases 
twins occurred on 14 occasions (i in lox 
births). Of the 28 babies 9 were premature 
weighing 5?, pounds or less (^,2 per cent), 
distributed as follows : 


to 4)2 pounds 5 

to 3)^ „ 4 

3)2 pounds or less o 


There was no stillbirth and only i neo- 
natal death — a combined mortality of 3.6 
per cent. The combined total stillbirth and 
neonatal mortality in Group i was 38.3 per 
1,000, and in Group 2, 64.9 per 1,000, an 
excess over Group i of 69 per cent. In the 
case of twin pregnancy on the other hand, 
the mortality in Group 2 is more than 6 
times that in Group i. The other causes of 
prematurity are too small numerically for 
comparison to be made between the 2 
groups. 

Several recent publications agree in 
general w'ith the observations macle here. 
Crosse* found that in 37.7 per cent of a 
total of 924 premature births an adequate 
explanation could not be found for the on- 
^et of labour, and in one-third of the ca.ses a 
historj' w'as given of 2 or more premature 
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or miscarriages. Sandifer,'' in a 
1,000 cases of premature labour, 
lat the cause of the premature onset 
lexplained in 37.2 per cent. The 
m of emergencj' cases, as was done 
above series of cases, would increase 
oportion of premature labour due to 
;onditions as toxaemia and placenta 
ia and other recognized obstetrical 
;s of premature labour, so that for 
ed cases which are much more likety 
epresent a cross section of the area 
. d by the hospital the proportion where 
on --M was une.xplained might be in the 
'hbo-'rhood of 50 per cent. 

SI^M^LMIY AND CONCLUSIONS. 

The conclusion to be drawn from these 
,ures is that in Scodand the incidence of 
ematurit}' is greater than in England, and 
. the Scottish cities and maternity hos- 
itals' greater than in the hospitals and 
ities in England and America. In a previ- 
)us paper it has been shown that the 
mortality from prematurity is higher in 
Scotland than in England 'and Wales or 
Holland, and that tlie e.xcess of neonatal 
mortalit}' in Scotland is due largely to the 
cxcc-ss mortality from prematurity. It has 
been shown that prematurity is almost 
twice as high in social Classes III, IV and 
V as in Classes I and II. In the former 
classes 50 per cent of the prematurity is 
. unexplained; in the latter vert' few are in 
this category'. The most common obstet- 
rical condition associated with prematurity 
is eclamptic toxaemia, and this is twice as 
common among the poor as the well-to-do 
for the same age and parity group. In 
Classes in, IV and V, as represented by 
tiiou]') 2 in this pa]vr. twin pregnancy is a 
great stmin, and, judging from the cases 
studied in this series, the foetal mortality is 
o times that of Classes I and II. The most 
likely explanation of these differences is 
0 
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that in Group 2 the health and nutrition of 
the mother is inferior to that of the women 
in Groups I and 3. In Group 2 there are 
great variations since some obviously 
living at a low economic level have large 
families with no premature infants or abor- 
tions while others have repeated abortions 
or premature labours. This suggests that 
some women are much better able to utilize 
the food they eat than others. This in turn 
may be dependent on growth and general 
nutrition in early years rather than on diet 
during the pregnancy. 

Nutrition. 

General Considerations. 

We have shown that when hospital 
‘ ‘ booked cases ’ ' probably corresponding 
to Social Classes III, IV and V are com- 
pared with cases in private practice, Social 
Classes I and II, a much greater proportion 
of babies born are feeble. This shows itself 
in more une.xplained stillbirths and more 
neonatal deaths due to congenital debility 
mnd atelectasis. There is a high incidence 
of prematurity which increases both the 
stillbirth and the neonatal mortality-rates. 
The great difference in the vitality of the 
offspring between the classes is hidden to 
some extent by the fact that in the hospital 
patients the age and parity distribution is 
much 'more favourable. In the pre-war 
years it has been shown by Orr^ and others 
that as the income rises the amount spent 
on food lises and the diet improves. The 
consumption of bread and potatoes is prac- 
tically uniform throughout the different 
income level groups. Consumption of milk, 
eggs, fruit, vegetables, meat and fish rises- 
with income. Thus in the poorest group the 
average consumption .of milk including 
tinned milk, is equivalent to 1.8 pints per 
head per week; in the wealthiest group 5.5 
pints. The poorest group consume 1.5 eggs 
per head per week ; the wealthiest 4.5. The 
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poorest spend 2.4 pence on fruit; the 
wealthiest i shilling and 8 pence. The 
average diet of the poorest group, com- 
prising 4,500,000 people (10 per cent of the 
population, expending on the average 4 
shillings per head per week on food) is by 
the standard adopted deficient in every con- 
stituent examined. The and group com- 
prising 9,000,000 people (20 per cent of the 
population spending 6 shillings per head 
per week on food) is adequate in protein 
but deficient in all the vitamins and 
minerals. The 3rd group, 9,000,000, spend- 
ing 8 shillings per week on food, is deficient 
in vitamins and minerals. Therefore 50 per 
cent of the population has a diet inadequate 
for full health. This 50 per cent contains 
about two-thirds of the children. As in- 
come increases, disease and death rate 
decrease, children grow more quickly, 
adult stature is greater and general health 
and physique improve. 

Surveys have shown that in Scotland 
before the war there was twice as much 
poverty as in England, unemployment was 
greater and slums and squalid living con-„ 
ditions were much more common. Com- 
mon observation shows that there are 
striking differences in physique and nutri- 
tion between the women seen at hospital 
antenatal clinics and those seen in private 
practice. There are differences in stature, 
the state of the teeth and gums, the’ condi- 
tion of the hair and skin, the incidence of 
anaemia and the general air of vitality. 
These differences are difficult to measure 
accurately, however. Chemical tests for 
nutritional deficiency are difficult to carry 
out ; even haemoglobin estimations can be 
misleading unless care is exercised. It is 
known that anaemia is common in preg- 
nant women.* 

The teeth of women attending hospital 
antenatal clinics are much worse than those 
oi uortieii in private practice, and artificial 
tvfth are much more common. This might 


bo due to some extent to less care of the 
teeth and the practice of extraction rather 
than filling. 

The height of the patient is easily taken, 
arid gives some idea of the nutritional state 
in the years of growth. In 1883 the British 
A.^sociation Anthropometric Committee 
showed that the average height of boys of 
years in an industrial school was 2.6 
inches below that of artisan boys of the 
same age, and 5.8 inches below that of boys 
of the professional classes. Yudkin’*"’ 
recently demonstrated in Cambridge that 
children from smaller families were taller 
arid heavier and had a higher haemoglobin 
level and a stronger grip than children from 
larger families — these differences being 
gfeater in the children from poorer areas. 
He also found that the nutritional state of 
the children and mothers was better in 
those who had more to spend. For ex- 
ample, when the sum available for food 
was between 7 shillings and 3 pence and 
lO shillings and a penny per head per week, 
the children were on the average inches 
taller and 6 pounds heavier than those in 
families with -a possible food expenditure 
between 4 shillings and 7 pence and 7 
shillings and a penny. 

height of Mother in Relation to Weight of 
Baby. 

The heights of four groups of expectant 
mothers have been compared, those attend- 
ing (a) a relatively expensive nursing 
home, (b) a nursing home where the fees 
are less, (c) '* booked " cases at the Aber- 
deen Maternity Hospital and (d) "booked” 
cases at the Glasgow Maternity Hospital. 
The results are seen in Fig. i, and they 
show that the percentage of the women in 
each group who are less than 5 feet in 
height increases from 1.6 in group (a) to 
26.8 per cent in group (d). Conversely the 
percentage of women who are 5 feet 6 
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inches or more diminishes from 24 per cent 
in group (a) to 3.3 per cent in group (d). 
In group (a) modal height is between 5 feet 
5 inches and 5 feet 6 inches, in group (b) 
between 5 feet 4 inches and 5 feet 5 inches, 
and in groups (c) and (d) between 5 feet 
2 inches and 5 feet 3 inches. 

In the same city, therefore, there are 
differences of about 3 inches in the height 
of two groups of e.xpectant mothers selected 
only on the basis of the e.xpense of the con- 
finement. It seems reasonable to assume 
that the women in group (c) would have 
grown these e.xtra inches if their nutrition 
had been better in childhood. When the 
women in group (c) were divided into two 
groups, those under 25 years of age and 
those over 35 3'ears, no evidence of increase 
in height among the 3^ounger women was 
noticed. In a small group of cases in which 
the grandmother was measured as well as 
the mother, the grandmother was found to 
be taller than the mother in half the cases. 
It might have been e.xpected that the 
younger women would have been taller in 
view of the improving state of health of the 
communit3', but possibly some of the grand- 
mothers were reared in the countr3' and 
came to live in the cit3L where the nutri- 
tional level fell. 

When the weights of the babies in the 
two groups are compared, it is found that 
In group (a) 9.2 per cent and in group (c) 
iS.S per cent weigh betcveen 5I and 61 
pounds and in group (a) 39.2 and in group 
(c) 40.2 per cent weigh between 6i and 7I 
pounds. In group (a) 33.1 per cent and in 
group (c) 29.7 per cent weigh between 7 1 
and Si pounds. In group (a) 1S.3 percent 
and in group (c) ii.i percent weigh over S\ 
pounds. The babies in group (a) are there- 
fore heavier on the average than ilu se in 
group (c). 

Each group was next analvsid to sce 
what relation, if anv. existed TetweL-n the 
height of the mother and the size of the 
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baby. The results are seen in Figs. 2 and 
3. They show that in groups (a) and (c) 
the weight of the baby increases with the 
height of the mother. In (a) there are not 
enough patients under 5 feet in height to 
anal3'se, but thereafter, as the mother 
increases in height, the proportion of large 
babies (over 84 pounds) rises from 10 per 
cent to 29.6 per cent. In group (c) in which 
the mother is less than 5 feet in height 34 
percent of the children are between 5I and 
64 pounds in weight. The proportion falls 
to 9.1 per cent when the mother is 5 feet 
6 inches and over. Con\-ersel3' when the 
mother is under 5 feet in height 5.5 per cent 
of the babies are over 84 pounds. When 
the mother is 5 feet 6 inches or over, 13.7 
per cent of the babies are over 84 pounds. 
Thus there are many more large babies in 
group (a), 29.6 per cent with mothers of 
5 feet 6 inches or more over 84 pounds in 
weight, compared to 13.7 in group (c). It 
is likety that in both groups (a) and (c) 
women of 5 feet 6 inches and over have 
reached their maximal height, so that the 
increase in the weight of the babies in group 
(a) ma3' be related to better diet during 
pregnanc3L When women between 5 feet 
and 5 feet 2 inches in height, or between 5 
feet 3 inches and 5 reet 5 inches in the 2 
groups are compared, less difference in the 
weight of the bab3’ is seen. Some of the 
women in group (c) are much smaller than 
the3' might have been had thev been well 
fed as children. If there are hereditarv 
factors operating to produce big babies to 
big mothers, which seems likelv from a 
studv of group (a), then this acting in group 
(c) would tend to produce a larger baby 
than the height of the mother or her nutri- 
tion during pregnanev would lead one to 
e.xpect. This factor might explain whv at 
the height 5 feet to 5 feet 2 inches in group 
(c) II. 9 per Cent of the infants ate more 
than 84 pounds, while in group (al only to 
r>er Cent exceed 8' pounds. There L p, , 




Fig. I. 

Comparison oi heights o£ mothers in two nursing homes and in tivo maternity 

hospitals. 




















4'//’'or less . 5' o' - 6'Z' ^3' ~ S'(o'' or ov/efl 

(ii) Aberdeen Hdl'ernil’y Hospi^dl. 


Fig. 3 

Comparison of weights of baby in relation to height of mother in ; (i) Nursing home, and 
(ii) Aberdeen Maternity Hospital (See also Fig. 2). 

was very good. Table X shows that in the forceps delivery was possible instead. Th^ 
Glasgow Maternity Hospital (d) in women high forceps delivery rate in group (a) JS 
under 5 feet in height 19.4 per cent were due to the fact that the forceps is applied 
delivered by Caesarean section, and in the much more frequently in private practice, 
Aberdeen Maternity Hospital (c) the per- apart from any evidence of maternal or 
centage was 4.3. The forceps-rate was foetal distress. There is plenty of evidence 
higher in (c) than in (d), possibly because that in the areas where there is a high inci- 
there was such gross contraction of the dence of rickets a high stillbirth-rate exists, 
peh is in group (d) that Caesarean section This is probably not due to the high still- 
was necessary while in group (c) the con- birth-rate in cases of contracted pelvis so 
traction of the pelvis was less severe and much as to the fact that the rickets is accoin- 



Shows the Mode of Delivery in: (a) Nursing Home Cases, (c) Aberdeen 
Malrrnily Hospital 'Booked' Cases, (cl) Glasgoiv Maternity Hospital 

' Booked ’ Cases. 
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panied by other signs of poor physique 
and health. In tire periods 1939-41 the still- 
birth-rate in Greater London was 30, in 
Aberdeen 36 and in Glasgow 44. It has 
been shown that the women attending 
the hospital clinics in Aberdeen are taller 
tlian those in Glasgow. The contrast 
between Glasgow and London can be 
gathered from the experience of Kenny “ 
and MacLennan.*' The formerTound only 
5 cases of typical rickety pelvis in 10,000 
hospital patients in London. Only i of 
these was a London woman; the other 4 
came tyom the depressed areas of the North , 
.Clydeside, South Wales and Ireland. 
MacLennan, on the other hand, in Glas- 
gow found 15 per cent of 1,049 suffered 
from contracted pelvis. Kenny dealt 
almost e.Kclusivety with anomalies in the 
shape of the pelvis while MacLennan dis- 
regards this as being relatively unimportant 
in Glasgow in view of the large amount of 
contraction due to rickets. Kenny had 35 
stillbirths or early neonatal deaths out ot 
1,000 cases of difficult labour. Thi.i L no 
more than the stillbirth-rate for the whole 
coumiy, .ind only i ot thL-e deaths 
attributed to trauma, wherea- .MacLennan 
had a stillbirtlt-ratc alone of 107 in e ot 
contracted pelvis, and w hen tlu;-<, d In.titd 
by Caesarean Section are e.\cludtd, tie- 
stiUbirth-ra’c for those deli', eted by th - 
vaginal route was 222 . The Gli-gww 
Maternitv Ho-pital admits • n.._r- 

gelKV Ca^eS. thit ’h -e fyure- e il..'. /. 
be U^ed a Cru::- ^eel-On ' t tt.. i .t'. O .t 
they gl\e Seme ll.dieal. t. e t t.'.e a.'l.o ' t 

r.ckcts, ai'.d b\ in.yl.w..ti> ;. an. ; 

poor health .'.nd pin;. . .. 

n.d.catien ol::.-.:- ir.n. - -t-i'. : . 

>-;iiicrcn ro..nc ni (jja a.n. .t 

n.c |,ri(,%.‘;.d i._ ; - -r ; n 
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cent. He concludes that at least one- 
quarter of the infants admitted to the Sick 
Children's Hospital in Glasgow suffer from 
some degree of rickets. 

Maternal Diet. 

During 1942 a record was made by 
Cameron and Graham.*'* of the food intake 
of 300 women attending the Glasgow 
Maternity Hospital, made up as follows: 
100 mothers of stillborn infants ; 100 
mothers of premature born infants, and 100 
mothers of full-time infants. The average 
daily calorie intakes in these groups were 
1,044, 1. 710 and 1,946 respectively. The 
diet of the mothers with full-time infants 
was superior in every respect, particularly 
in first-class protein, calcium and phos- 
phorus. 

The diets of a series of 500 women attend- 
ing the antenatal clinic at the same hospital 
were supervised during the last 3 months 
of pregnancy. To serve as contrast the 
records of 500 women attending the ante- 
natal clinic during the same period, but 
whose diets were not supervised, were 
used. Both groups were “ booked ” cases. 
In the supervised group there were 21 still- 
births and 31 premature labours. In the 
control group there were 36 stillbirths and 
50 premature labours. In the supervised 
group 357 infants were breast-fed at the 
time of dismissal, while in the control group 
only 276 were breast-fed. 

The fact that in the control group the 
stillbirth-rate was equivalent to 72 and the 
prematurity-rate was 10 per cent, demon- 
strated the poor state of nutrition of the 
women attending the clinic. The fact that 
the diets varied from 1,644 calories to 
1 ,946 calories shows how far they fell short 
of the optimum of 2 , 500. Even the stillbirth- 
rate of 42 in the supervised group is high 
since the stillbirth-rate for 1943 for the 
whole of Scotland was 36. Graham draws 
attention to the ignorance of many of the 


patients with regard to food values and 
nutrition generally. It is scarcely surpris- 
ing therefore that the stillbirth-rate in 
Glasgow during this time was 44. The 
report of the Joint Council of Midwifery,"* 
the paper of Ebbs, Tisdall and Scott,*** and 
the survey of the People’s League of 
Health'* all point in the same direction, 
namely to the importance of nutrition in 
the prevention of stillbirths and premature 
labour. The great difficulty about experi- 
ments in human nutrition is that if careful 
dietary surveys are made, only small 
numbers can be dealt with, which makes it 
difficult to draw conclusions as to stillbirth- 
rates. If large numbers are taken, it is 
difficult to obtain accurate data about food 
intakes, and it is difficult to ensure adequate 
controls. 

The War Years. 
Stillbirth-rate. 

Since the war began there has been a 
striking fall in the stillbirth-rate in both 
England and Wales and Scotland. In 
England and Wales the stillbirth-rate in 
192S-30 was 40. In 1936 the rate was still 
40. By 1939 it had fallen to 38. In Scot- 
land stillbirths did not become notifiable 
till 1939, in which year the rate was 42. 
For 10 years till the war, therefore, there 
had been very little change in the stillbirth- 
rate in England, and it is possible that in 
Scotland the rate was also stationary. 
Since then the stillbirth-rate has fallen 
steadily in both countries, in England from 
38 to 28 (provisional) in 1944. and in Scot- 
land from 42 in 1939 to 32 in ig 44 - 
England analysis shows that this fall 
affects all age groups and all parities. For 
example, between 1938 and 1942 the still- 
birth-rate in legitimate births to women 
under 25 fell from 27 to 24, between 25 and 
34 years from 34 to 30, from 35 years on- 
wards from 56 to 47. In first births the rate 
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li 11 tioni 41 to 34, and in a 9th pregnancy 
and o\ t r it fell from 62 to 56. 

In S' otland (Table XI), thestillbirth-role^ 
alt ^hnwn for Icgitiinato births in 193S, and 
in biarkt b after them arc the correspond- 
ing ligiiu- for 1943. The}' show that there 
has bi ( ii a ladl in each age group and in 
t at h parity. This has been remarkedly 
iiiiifoiin, and it suggests some national 
tailor which has operated since the war 
and not before it. The most likely factor is 
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natal and infant mortality, and one of the 
Inst attempts made to make such an analy- 
sis was that of the Registrar General for 
Scotland in his annual report for 1939. In 
Table XXVIII he makes a detailed analysis 
of 3,832 stillbirths w'itli a total stillbirth-rate 
of 42.3, and he makes the follow’ing com- 
ments: “ Of the broad groups, the largest 
number is contained in the ill-defined and 
unknown. Of the total 3,832 stillbirths, the 
cause is ill-defined in 901 and is stated to be 


T.vble XI. 

Stillbutlis [LcgitiDtatc) per i.ooo Children Bom, by Age of Mother and 
Number of Previous Children, 1938. 

(Figures in brackets. 1943.) 

(.Annual Report of Registrar-General for Scotland, 1939.) 


Age of mother 

Number of 


previous children 

.All ages 

Under 20 

20'24 

25-29 

30-34 

35-39 

40 and over 

0 

49 (36) 

29 (19) 

37 (27) 

48 (35) 

62 (52) 

98 (73) 

95 (72) 

I 

30 (25) 

32 

21 

29 

35 

46 

38 

2 

32 (31) 

19 

16 

27 

45 

42 

60 

3 

41 ( 35 ) 

— 

27 

31 

44 

58 

80 

4 

43 (41) 

— 

35 

25 

45 

67 

60 

5 

43 (52) 

— 

25 

30 

38 

52 

72 

6 

53 (49) 

— 

— 

35 

38 

66 

78 

7 

59 (57) 

— 

— 

30 

33 

68 

91 

8 

58 (77) 

— 

— 

— 

48 

49 • 

96 

9 

61 (57) 

— 

— 

— 

26 

66 

82 

10 and over 

86 (97) 

— 

— 

— 

30 

106 

90 

Total 

42 (35) 

29 (19) 

29 (24) 

36 (28) 

46 (39) 

62 ( 54 ) 

77 (76) 


the improvement in the national diet among 
the poorer sections of the community who 
contribute most of the children. It has been 
suggested that the fall is due in part to the 
younger age of marriage, but an analysis 
of Aberdeen figures fails to show any sig- 
nificant change in the age grouping of the 
w'omen having children during the w'ar 
years, so that this factor probably plays a 
very small part in the fall in the stillbirth- 
rate. Figure 4 show's tliat the stillbirth- 
rate has fallen in the large cities in Scotland 
especially since 1942, w'ith the exception of 
Dundee. 

National figures for causes of stillbirths 
are not available such as those for neo- 


unknowm in 362 cases. Part of this high 
proportion of ill-defined and unknown 
causes is, no doubt, due to the novelty of 
the scheme and wnll doubtless be reduced 
as the value of specification of stillbirths by 
cause becomes apparent. For instance, in 
the group of ill-defined causes, 341 are 
ascribed to asphyxia, some of which are 
probably due to difficulties of deliver}' of 
various kinds; macerated foetus (175), of 
which in some cases the cause (toxaemia, 
syphilis, etc.) may have been known to the 
certifier. It will be noted that the 362 cases 
in which it was definitely stated that an 
obvious cause was not apparent represent 
nearly one-tenth of all stillbirths. If no 
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Shows the stillbirth-rate in Scotland and 
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l•<U' I'liit )'[ till.-- yioup is atliil)Ut<ihle to 
O' itLtai'k I'ause-. and therefore not likely 
i" lie 1. diK.i d by inoie accurate recording 
"11 the I ) rtifii ate of the cause of death, the 
-i/ii "1 the grouj) is of itself exddencc sufhci- 
I nt t" -liuw the need tor investigation of 
liu ia^,u>i^ hading to stillbirth before any 
hope (^)l inipioveinent can be entertained.” 

In '■ Infant .Mortality in Scotland,”''' an 
attempt is made to divide the 3,832 still- 
births leleried to above into those due to 
tile lu'uaids ot birth and those due to con- 
ditions pre-e.xisting at birth, and it was 
lound that 38 per cent could be classified 
a" hazards ol birth and b2 per cent due to 
iciiiihlions pre-e.visting at birth. In view 
"I the alrseiice ol publislied national figures 
the .Abeideeii figures have been analysed 
in much the same way for the war years 
to see in which categories the fall in the 
death-rate has occurred. The details of 
cases in 1939 are not available, but since 
then fairly accurate are available, 
since a high proportion of stillbirths occur 
in the maternity hospital where postmor- 
tem examination is performed as a routine, 
and care is taken to collect clinical data 
about those dying at home or in nursing 
homes. The first point which is apparent 
from Table XII is that if the experience in 
Aberdeen is typical of Scotland as a whole, 
the estimate that 38 per cent of stillbirths 
are due to hazards of birth is too high. It 
is more probable that not more than 25 per 
cent of stillbirths aredue to hazards of birth 
and 75 per cent are due to conditions pre- 
existing at birth. Table XII shows that 
when the mortality in 1940 is compared 
with 1944 there has been a striking fall in 
the number of stillbirths due to unknown 
factors, trauma and toxaemia. The only 
other cause of stillbirth which is important 
numerically is that due to foetal deformity, 
and here the fall in mortaUty has been 
much less. The remaining groups are too 
variable and too small in numbers to have 
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any conclusions drawn from them. Forty 
cases are included in the group inter- 
current disease and miscellaneous, and 
they were grouped as follows: syphilis 12, 
seveie anaemia 6, diabetes 4, bowel com- 
plication 6, inlluenza and pneumonia 3, 
complications of twins 3, severe heart dis- 
ease 2, pj'elitis 2, Rh factor 2. Despite 
l)ostiuortem examinations and fairly accur- 
ate certification, 33 per cent of the total 
stillbirths in the 5 years are classified as 
” cause unknown,” and this is the biggest 
individual group. The mortality in this 
group has been reduced by nearly 50 per 
cent, so that this represents a big saving in 
infant lives. The most likely explanation 
of this is better nutrition of the mother. 
The reduction in the death-rate from tox- 
aemia has been ^ust as great, and from 
trauma very considerable, although it must 
be remembered that in the neonatal period 
there has been no fall in the death-rate 
from trauma. The stillbirth-rate due to 
trauma among those delivered in hospital 
as booked cases has fallen, and in those 
delivered outside the hospital or admitted 
as emergency cases, there has been a simi- 
lar fall in the death-rate from trauma. It 
may be that the fall in the stillbirth-rate 
from trauma is to some e.xtent due to im- 
proved management of pregnancy and 
labour, but it seems more likely that it 
results from better nutrition of the mother, 
acting by improving the vitality of the 
infants so that thej) stand up better to the 
strain of difilcult labour. It has been shown 
that to.xaemia is less common in the better 
nourished section of the community, so 
that the fall in the stillbirth-rate due to 
toxaemia may again be due to improved 
nutrition of the mother. 

Neonatal Moytality. 

In contrast to the steadv fall in the still- 
birth-rate throughout the war c’ears the 
neonatal mortality in both England and 
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A GRANULOSA CRIA. TUMOUR 

histological picture was quite different, as 
under a low power the Unnour was seen to 
consist of an encapsulcd mass of perfeeth’- 
formed tubules more or less divided up into 
lobules by incomplete septa well suj^plied 
with blood-vessels. Lying over part of the 
circumference of the tumour and outside 
the capsule were the remains of the ovary- 
proper containing Graafian follicles in 
various stages of development, a number 
of corpora albicantia but no recent corpora 
lutea. The general arrangement of tumour 
and ovar}'- suggested that the tumour had 
not originated in the ovarian corte.x but in 
the medulla or hilum. 

Haemato.xylin and eosin, Sudan IV and 
a silver stain were used to demonstrate the 
microscopic anatomj-. 

In sections stained with haemato.xylin 
and eosin (Fig. 2), the tubules were seen 
to be fully differentiated and to consist of 
a single layer of cj'lindrical cells with well 
marked inner boundaries and oval, deeply 
staining, peripheral!}^ placed nuclei. 

Sudan IV revealed the presence of large 
amounts of lipid in tlie inner portions of the 
cells and in the lumina (Fig. 3). 

A silver stain, employed to demonstrate 
the reticulum, showed that the latter sur- 
rounded the individual tubules with very 
little basket-weave arrangement between 
them (Fig. 4). 
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Discussion. 

The tumour is an encapsulated, lutein- 
ized and hormonally active adenoma of tlie 
ovary. 

The nature of its hormonal activity as 
deduced from the clinical histor}'’ before 
and after operation — unfortunately neither 
a uterine curettage nor any hormone 
assays were carried out as part of the 
preliminaiy' investigation — appears to be 
oestrogenic. 

The tumour is highly differentiated but 
along unusual lines, the tubular arrange- 
ment being not unlike that present in Pick's 
testicular adenoma of the ovary which, 
however, is a virilizing tumour. 

Traut and Butterworth* describe and 
illustrate a tubular type of granulosa cell 
tumour and state that it is e.xtremely rare. 

Similar types have been described by 
Varangot' and Henderson."' In Hender- 
son’s case tliere was vaginal bleeding and 
precocious development of sex characters 
in a girl aged 7 years. 
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Chemotherapy in Obstetrics and Gynaecology 

BY 

Meave Kenny, F.R.C.O.G. 

{From the British Postgraduate Medical School). 


Ten years ago, sterilization of the blood by 
chemical means had come to be looked 
upon more and more as an unattainable 
ideal. Famous and futile procedures had 
been undertaken with this object but it had 
not been proven that any germicide was 
capable of killing bacteria in blood in a 
concentration attainable clinically. Then, 
at one step the ideal of therapia sterilisans 
magna advanced Trom the domain of 
medical mythology and became a concrete 
fact of daily practice. In 1935 was intro- 
duced to the world the first of the chemo- 
therapeutic agents which, the world agrees 
now, constitutes the greatest therapeutic 
discovery in modern medicine — Prontosil. 
The story of its development is interesting. 
In 1908, Gelmo' synthesized para-amino- 
benzene sulphonamide. In 1909, Horlein, 
Dressel and Kothe* prepared azo dyes with 
sulphonamide which “ were distinguished 
by greater fastness for washing than those 
of sulphonamide-free products,” a quality 
they attributed to the intimate, union of the 
protein cells of the wool and the dye. The 
j>recise date of the synthesis of the basic 
form of Prontosil (2:4 diamino-azoben- 
zene-4'-sulphonamide) is not clearly 
known, but in 1932 Mietzch and Klare]^ 
. applied for a patent covering the original 
Prontosil (hydrochloride of 4'-sulphamido- 
2,4 diamino-azobenzene) and several other 
sulphonamide-containing azo dyes. 

Early in 1935, Domagk’’ announced that 
” haemolytic streptococci of human origin 
were injected into 26 mice . . . later, half of 


them received ... a single dose of a dark 
red dye (Prontosil) which had been synthe- 
sized by Mietzch and Klarer (Horlein^) 
and all survived ... Of the remaining 
animals which served as untreated con- 
trols . . . the last was dead on the 4th day, 
In France, Levaditi and Vaisman’ con- 
firmed Domagk 's experimental results with 
mice, using a similar compound synthe- 
sized by Girard, as they had been unable 
to obtain supplies of Prontosil from the 
Germans who had protected its manufac- 
ture by patent. Later that year, the Tr^- 
fouels, Nitti and BoveP- suggested that 
the effective azo-dyes were broken down at 
the azo linkage in the tissues of the treated 
host, and that the curative agent was para- 
amino-benzene sulphonamide, now known 
as sulphanilamide. In addition to the 
reports of animal experiments, there 
appeared about a dozen case reports in 
Germany”' on the use of the 

drug in human infections — both strepto- 
coccal and staphylococcal — unanirnoiisly 
favourable, but of little value as evidence 
since in most cases the recovery of the 
patients was entirely ascribed to the treat- 
ment; too little allowance was made for the 
tendency to spontaneous cure of these in- 
fections. The cases were not assorted with 
sufficient care either clinically or bacten- 
ologically, but the reports did serve to 
arouse the greatest interest in England, and 
laboratory experiments and clinical trials 
were carried out by Colebrook and Kenny 
on patients suffering from haemolytic 
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streptococcal puerperal sepsis at Queen 
Charlotte’s Maternity Hospital. In June 
iQSh, Colebrook and Kenny' described the 
results of these trials which " one can say 
without fear of contradiction or thought of 
disparagement of the observations made bj' 
the continental investigators” were to 
arouse the interest of the world upon tlie 
subject of bacterial chemotherapy’'*;. 38 
women with severe haemolytic strepto- 
coccal puerperal infections had been 
submitted to treatment and cautious con- 
clusions, instructed by the fine judgment 
and long experience of the staff of the 
hospital, were drawn as to the curative 
effect of the new drug. "Subject to con- 
firmation bj7 further experience,” they 
said, " the impression has been gained that 
in man}'’ of the more severe cases the drug 
has exerted a definitel}' beneficial effect . . . 
3 patients in whom there was generalized 
peritonitis on admission (i with a positive 
blood culture) have recovered.” Con- 
firmation was quick to come. In December 
1936, the same workers’' reported their 
results with 64 women treated thus. Three 
only had died, a mortalit5'-rate of 4.7 per 
cent. The death-rate for similar cases in 
the previous 5 years was 22 per cent. 

The death-rate for cases with positive 
blood cultures (haemotytic streptococci) 
dropped from over 60 per cent to 25 per 
cent. None of the treated patients devel- 
oped pelvic or metastatic abscesses. The 
average stay in hospital for the 61 Pron- 
tosil-treated patients who recovered was 18 
days, while that of the 61 consecutive non- 
fatal cases immediately before the intro- 
duction of Prontosil was 31 days. A year 
later Colebrook and Purdie*' confirmed 
that one of the notable effects of sulphon- 
amide therapy is the way in which it pre- 
vents a spread of the infective process from 
the placental’ site. In their series of 106 
patients parametrial or extra-uterine 
spread occurred in only 5 per cent and in 
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these the spread was only of small extent. 
These authors also showed that, neverthe- 
lc.ss, sulphonamides do not lead to a rapid 
destruction of the haemolytic streptococci, 
for the organisms can be recovered from 
the birth canal of treated patients weeks 
after clinical recovery has taken place, and 
that, therefore, operative procedures must 
still be avoided as far as possible or post- 
poned until an effective blood concentra- 
tion of sulphonamide has been reached, 
when the chance of an extension of the 
infection resulting from operative trauma 
will be greatly reduced. 

The use of the drug Prontosil and 
its modern successors is now widespread, 
but it is interesting to note that Cole- 
brook and Kenny’s first results have 
never been bettered, and appear to re- 
present the maximum that can be reached 
until the ideals of quick clinical and bacteri- 
ological diagnosis and early and adequate 
treatment can be made universal. It is 
also of interest that the dosage devised by 
these first workers on mainly clinical 
experience has become the standard for 
nearly all the sulphonamide derivatives and 
has been shown to give the necessary 
bactericidal concentration of the curative 
agent in the blood in most cases. Hard 
experience has shown that the more mas- 
sive doses of the newer sulphonamides 
sometimes advised are unnecessary, dis- 
tressing, and occasionally dangerous in 
their toxic effects.’" The intent is to reach 
a blood-concentration of the drug of 10 to 15 
mg. per cent as quickly as possible’" and to 
maintain these levels until the patient has 
been afebrile for a few days. The 4-hourly 
dosage scheme is important since only thus 
can even concentrations be maintained in 
the blood.’' Occasionally, patients are 
encountered in whom the prescribed dose 
of sulphonamide does not give the desired 
concentration in the blood. In such indi- 
viduals, clinically recognizable by their 
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unfavourable progress, the dose must be 
increased until the proper values arc 
obtained. In the experience of many” in 
all branches of medicine, unfavourable 
results with the drug have been more 
often attributable to this failure to achieve 
correct concentrations of the drug than 
to the rare presence of insensitive or re- 
sistant strains of streptococci. In these 
latter cases penicillin should be the imme- 
diate resort. It is very often customary, in 
these days, to give a large initial dose of 
the chosen sulphonamide in order quickly 
to establish effective levels of drug in the 
blood of patients stricken with severe infec- 
tions — this dose being usually of 4 g,” The 
reviewer hesitates to recommend this large 
dose in obstetric or gynaecological prac- 
tice and prefers to build up the effective 
level over the first 24 hours, as was found 
possible by Colebrook and Kenny. In any 
method of administration adopted, an aver- 
age of I g. of the drug per 10 kg. of 
body-weight per 24 hours is the standard 
dosage,^" with, in women, a maximum 
daily dose of 6 g. during the febrile period 
and for 2 to 3 days after. Then the dose 
may be halved for 3 to 4 days and halved 
again for 3 to 4 days, making an average 
of 40 to 45 g. in all, in severe infections. 
Below is reproduced, for historical and 
topical interest, the original scheme of 
administration devised by Colebrook and 
Kenny.” Each 20 c.cm. of the Prontosil 
given intramuscularly represents 0.5 g. 
With the modern sulphonamides parenteral 
therapy is necessary only when oral therapy 
is impossible. The blood of the patient, 
whose clinical record is here shown from 
the books of Queen Charlotte’s Maternity 
Hospital , gave a growth of more than 5,000 
colonies of haemolytic streptococci per 
c.cm. on culture in the first 2 days, and of 
more than 3,000 colonies on the 3rd day. 
It may be seen, therefore, that the drug and 
the scheme of dosage were submitted to a 


very severe trial, and in viewofthe fact that 
such a large number of haemolytic strepto- 
cocci are usually observed only in the 
terminal stages of a fatal infection, the 
patient’s prompt recovery was astonishing 
but must have been imitated many thou- 
sands of times since 1936. The picture 
will, however, explain the reviewer’s per- 
sonal predilection for the original Red 
Prontosil in cases of desperate illness."® 



CuJkTt tbowiQg atypical scUt sot M doat'tjvi in a case at pucrpcmtsentfcttmh. 


Despite the famous drop in the mortality 
from puerperal sepsis^’’ “ the.picture does 
not call for complacency. Colebrook,'’ in 
1935, in the course of a plea for the use of 
effective antisepsis in midwifery, calculated 
that 6,000 to 7,000 women became infected 
with haemolytic streptococci in childbed 
each year in England and Wales, and some 
t,200 to 1,500 of these died. We know, 
from the falling death-rate, that the vast 
majority of these now recover under treat- 
ment with sulphonamides, but the inci- 
dence of this fearful disease shows no such 
happy decline but indeed a rise!*'’" 
1934 there were 597,642 live births in Eng- 
land, with 8,431 cases of puerperal fever 
(14.1 per thousand) and 1,212 deaths {14.4 
per cent). In 1939, 619,352 babies were 
born, 9,252 mothers were infected (i 4-9 
per thousand), although only 47^ 
per cent). These are the last figures we can 
analyse; they cover years of peace, before 
such considerations as increase in primi- 
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gravidity, scattering of population and de- 
terioration of medical services could be 
advanced to mitigate the sad facts. The 
same has occurred between the years 1936 
and 1940 in the United States of America. 
In some centres, notably, from the re- 
viewer’s personal knowledge, at Queen 
Charlotte’s Maternity Hospital and the 
Obstetric Unit of -the British Postgradu- 
ate Medical School,'^ \'ears may pass with- 
out the occurrence of a single case of 
haemoh'tic streptococcal infection in the 
puerperium — the sincere application of 
preventive measures having brought about 
the virtual eradication of sepsis. But the 
increasing figures of incidence of the 
disease for the whole country forces the 
belief that the introduction of the sulphon- 
amides may not have been an unmixed 
blessing for childing women — that against 
the improvement of obstetric technique 
in some centres maj' be set a new 
recklessness in others, engendered, para- 
doxicallj', b}' confidence in the power of the 
sulphonamides to cover errors of judgment. 
The boast of the obstetrician should not be 
that since 1935 he has not had a single 
maternal death from sepsis, but that, with a 
realization of the serious consequences of 
the disease, he has reduced or banished the 
incidence on his service. 

In 1937, Kenny" '■ drew attention to one 
of the most evil of the remote effects of 
puerperal sepsis. In a group of 100 young 
women who had recovered spontaneously 
from the disease, during 4 to 5 years of the 
subsequent active childbearing period of 
life, there had been achieved only 5 preg- 
nancies and only 4 live births. The average 
age of the patients at the time of this follow- 
up was 27 years — thus, it appeared that the 
ravages of the disease had definitely dim- 
inished the fertility of 95 jmung women 
aged 22 to 23. These distressful figures 
were confirmed almost exactly by Barr in 
1939.=“ 


375 

Cure, therefore, however certain and 
dramatic with the new chemotherapeutic 
agents, is not enough. Colebrook and 
Kenny''' were the first to advance the possi- 
bility that the prophylactic use of sulphon- 
amides might control the development of 
puerperal infection in women who, either 
from the nature of the deliver}^ or its envir- 
onment, had undergone the risk of strepto- 
coccal contamination. Kenny"' warned 
that small doses were ineffective for 
jjrophj'laxis, and the earliest large-scale 
clinical experiment carried out by John- 
stone"" giving only 2 to 3 g. daity for the 
first week of the puerperium to all women 
delivered on his seiwice in 1938, showed 
that these doses had no power to diminish 
the incidence of streptococcal infections, 
the results being in no way better than those 
of the control period, the previous 3'ear. It 
seems, therefore, in the present state of 
our knowledge, that prophylaxis can be 
achieved onlj' by the attaining of " cura- 
tive ” levels of the drug in the blood b}? 
“curative” dosage. Recentty, that this 
may be so -has been demonstrated b}^ 
Geisendorf and others^® who gave full cura- 
tive doses (large initial dose and mainten- 
ance doses for i week — 31 g. in all) to all 
women delivered on a large service in 
Switzerland, for thej^ found that postpar- 
tum urinary infections were reduced to one 
third of the incidence found in untreated 
controls, and that pelvic sepsis as mani- 
fested by thrombophlebitis also occurred 
one-third as frequentty. Le Lorier,'’“ 
quoted Geisendorf and by Domagk,'’* 
gave sulphanilamide prophylactically to 
3,390 parturient women in i year, and not 
only achieved a decrease in the incidence 
of uterine sepsis, but also observed only 18 
cases of urinary infection as compared with 
76 such among the same number of un- 
treated controls. The reviewer shares Cole- 
brook’s^" opinion that the drug should be 
administered prophjdacticallj^ in certain 
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cases in which delivery has been difficult, or 
when exposure to streptococcal infection at 
or near the time of delivery has been known 
or suspected to have occurred. Also, that 
bacteriological investigation of the birth 
canal must be carried out as soon as pos- 
sible thereafter, especially in cases in which 
gross traumatism has been incurred, as the 
infecting organisms are then frequently the 
anaerobic streptococci against which the 
sulphonamides have not as yet been shown 
to prevail, and where the toxicity of the 
drugs may weight the balance against an 
already poor chance of recovery. The 
administration of the drugs to all women in 
labour is open to strong objection. '' The 
flair of the accoucheur is reduced to the 
role of a distributor of pills. The pro- 
portion of intolerants to the sulphonamides 
is not large, but if the number of cases 
treated increases, the problem of intoler- 
ance will become important; the price of 
the medicament is not negligible if em- 
ployed in full doses in thousands of cases a 
year; the number of cases of sulphona- 
mide-resistance would also increase. 

Local Implaniatio 7 i of Sulphonamides. 

Colebrook and Kenny in 1936'’ showed 
that in mice a large subcutaneous implant 
of Prontosil in suspension formed a depot 
from which absorption of the drug and pro- 
tection from experimental infection might 
continue for some weeks. Purdie and Fry’" 
in 1937 reported a case of chronic infection 
of the skin and subcutaneous tissues which 
had refused to heal for 3 years following 
puerperal sepsis, but healed completel}' 
within 6 weeks under local treatment with 
sulphanilamide powder. They pointed the 
u’ay to the now widely used measure of 
using intraperitoneal deposits of the drug 
for both local and systemic antiseptic 
effect in tlie presence of known or sus- 
pected infection. Enormous concentration 
of the drug {200 to r ,000 rug. per 100 c cm.) 


can be obtained at the site of implantation 
and maintained for many critical hours 
before gradually subsiding. The most 
valuable application of this manoeuvre in 
the obstetric field has been the habit of 
scattering .10 to 15 g. of the more soluble 
sulphonamides (sulphathiazole or sulpha- 
diazine) over the uterine incision in Caes- 
arean section in infected cases. In the 
reviewer's opinion, supported by those of 
many others” this may enable the obstet- 
rician not onty to perform abdominal 
delivery with confidence in doubtful cases, 
but also to avoid the mutilation of the Porro 
operation, and to conserve the uterus even 
in infected cases, A seemly method is to 
place the drug in a finely powdered and 
sieiilized?^ condition under the peritoneal 
flap of the bladder, which is then drawn 
up over the wound in the lower uterine seg- 
ment and sutured at a higher level to com- 
plete the operation. Systemic therapy 
should not be begun for 2 days after im- 
plantation, and thus a possibly nauseated 
patient ma5'^ be spared the oral intake of 
the drug. The intraperitoneal deposition of 
the drugs is also valuable in gynaecolo^cal 
operations in the presence of peritonitis’' 
or in cases in which soiling of the periton- 
eum cannot be avoided, and is useful also 
when the abdomen has been inadvertently 
opened in acute salpingitis. 

Intrauterine deposition of sulphona- 
mides has not been used to any known 
extent in this country although such tarn- 
ponage has been suggested in both Latin 
and North America.”^’ It is probable that 
absorption of the drug through the large 
uterine sinuses would be abrupt, and, m 
the case of the less soluble sulphonamides, 
possibly dangerous. 

Urinary Tract Infections. 

The last xo years have seen as great a 
change in the diagnosis, management and 
treatment of infections of the urinary, tract 
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as of puer|)eral sepsis. F uller's’''’ discovery 
in 1033 tliat beta-o.wbntyric acid produced 
b}- (he ketogenic diet was a urinary anti- 
septic gave c.vccllent results in ideal condi- 
tions, but the diet is so difficult to adhere to 
in the acidosed, nauseated, pregnant 
woman as to be impracticable. In 1935, 
Rosenheim'* introduced mandelic acid 
which, while simple to administer and verj”^ 
effective, is open to the same objection as 
it has a definite therapeutic elTcct onh' 
when the pH of the urine is 5.0 or lower, a 
figure u.suall}' impossible to attain in preg- 
nancy or early puerperium. In 1937, 
KennjL Johnston, von Haebler and 
Miles'" showed thatsulphanilamide in small 
doses, produces a rapid decline in clinical 
sinnpmms and bacterial infestation of the 
urinai 3 tract in pyelitis of pregnancy and 
infections cf tlie urinarj^ tract encountered 
in obstetrics and gjmaecolog}' generally. 
Cuthbert,"" in 193S, reported good results 
with sulphonamides in urinarj- tract in- 
fections in the puerperium, whether or not 
these were complicated by genital sepsis. 
All these and other workers”- ” had the 
best results when the infection was due to 
Bart, coli, in mixed infections the results 
were not so good. Penicillin combined with 
sulphonamide may well provide the remedj' 
in these cases."' It is important to judge 
each case considered suitable for chemo- 
therap3" not only b\'^ purely clinical evi- 
dence, but on microscopic examination of 
the urine and the bacteriologj^ of the urin- 
ary tract. Jaameri” found that the urine 
of 600 pregnant or parturient women con- 
tained organisms of the colon-aerogenes 
group in 16.3 per cent of cases, and four- 
fifths of them had no clinical signs of the 
disease. Dodds^' showed that the Bact. coli 
can be demonstrated in the urine of 7.5 per 
cent of pregnant women, but that less than 
I per cent develop pyelitis. Douglas'" 
found a significant infestation of the urin- 
ary' tract with Bact. coli in 15 per cent of 
E 
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cases of juierperal fever. The predisposing 
hormonal factors associated with preg- 
nane}', labour and the puerperium are 
obviously directly responsible for the 
development of conditions of the urinar}' 
tract of increased vascularity, dilatation, 
atony, hyperplasia and oederna, all com- 
bining to produce urinary stasis,'" appar- 
ently the primar}- inducing factor in the 
introduction of sepsis but possibly the 
reason, too, for the therapeub'c concentra- 
tion of the drug obtainable with small 
doses. Trauma during labour is an impor- 
tant factor in puerperal urinar}' infections 
as injury to the bladder, a ver}' susceptible 
organ, is usuall}’ followed by infection. 
Also, neglect to observe atony of the 
bladder during the early puerperium which 
necessitates repeated or continuous cather- 
ization constitutes another predisposing 
factor in the production of puerperal urin- 
aiy tract infections and the sulphonamides 
should be administered prophylactically in 
such cases .^In g}maecological practice 
with rare exceptions, we do not have to 
deal with these hormonal influences, but 
^the proximity of the genital and unnaty 
systems frequently leads to complications 
spreading from the one to the other. Relax- 
ations of the anterior vaginal wall often 
cause residual urine in the bladder which is 
followed by infection, and in gynaecologi- 
cal surger}' trauma to the urinar}' tract is 
very often inflicted .J] 

For all these infections specific treatment 
is now limited to the various sulphonamide 
drugs. Sulphanilamide is most widely used 
in this countr}' because of its cheapness, 
availability and infrequent production 
of renal complications. Sulphap}'ridine 
should never be used in pregnancy because 
of its high to.xicity. Sulphathiazole is effec- 
tive against staphylococci as well as Bact. 
coli, but has the highest capacity for the 
production of crystalluria.'" We therefore 
do not recommend its use when renal com- 
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petence is in question. Douglas’* v.-rites 
highlj' of sulphadiazine, but his recom- 
mended dosage of all the sulpha drugs is un- 
necessarilj’ high as are those ad^Tsed bj’ 
Bro^^■ne^‘‘ quoting the ^Medical Research 
CouncU War Memorandum.''’'' Kennr* and 
Johnston” and Cuthberf ^ showed Aat a 
satisfactoij- concentration of the drugs 
could be achieved in the urine of pregnant 
or puerperal women b\- the administration 
of 1.5 to 3 g. per day, and over and over 
again e.vperienced observers'"''’'’-'"-''’' have 
shotvn that 2 to 2.5 g. per 24 hours in adult 
patients is ail that is needed. This dosage 
rareh' needs 'fo be exceeded e.xcept in ful- 
minating pt-aemia or pyonephrosis, the 
now vety unusuallt- seen developments of 
pj'eiitis. Usualij-, \dth these small doses, 
the causative organisms are eliminated 
mthin 4 daj-s.” If a satisfactory- -thera- 
peutic response is not obtained in a few 
days, further investigation of the urinary 
iract becomes necessary and pathologic^ 
obstruction or anatomical abnormality wOl 
usually be fotmd. One should never persist 
f.ith therapy in the hope that prolongation 
of the period of treatment accomplish 
cure. Failures or recurrences sho'uld be 
subjected to complete urological investiga- 
tion.”' 

There is not usually- "me necessiy to add 
alkalis to the sulphonamide course although 
Helmholtz” and others''” consider this 
important. This is particnlarly true of 
sulphanil amide, which drug Kenny- and 
Johnston” showed to have a tendency to 
alkalinize the urine. Bur Gilhgan'’’ says 
that S’ulphadiazine and sulphathiazole are 
respectively- 20 and 13 times more soluble 
in a urinary pH of 7 to 7.5 than of 5.0, also 
that the latter drug has a tendency to 
acidif}- urine. Therefore, if either of these 
drugs is used, sodium bicarbonate in ade- 
q-oare doses should be exhToited as well. 
Fluid intake (3,000 c.cm.) and urinary- 
output (1,500 c.cm.j should be carefuily- 


maintained and ohguria treated as a warn- 
ing sign of crysialiuria. It occuis ustaEv 
with unnecessarily- large or prolonged 
dosage.” 

The prophy-lactic administration of the 
drugs for 3 to 4 days before and Eittr 
gy-naecological operations is recomxnenGed 
for the prevention and control of urinary- 
tract infections. Good convalescence is 
promoted especially- if retention of -arin? 
occurs and necessitates catheterization. 
M augh, McCall and Herrell" have sho-vn 
that sulphonamides deposited innapeii- 
tonealiy at operation are excreted in elec- 
tive amounts from the urinary tract for 
many day-s and thus reduce materiaEy 
postoperati-re morbidity- due to urinary 
infection. 


VeneTcdl Disease. 


The treatment of gonorrhoea by- the s'cl- 
phonamides has marked a milestone m tne 
history- of venereal disease. The reponen 
results of the treatment in women are even 
more brilliant than those reported c-t 
males.'”- ” There has been much 

discussion and dissension of opnron on 
■«'hen the treatment should be begun ^or 
optimal results, and whether the pauen^ 
sho'uld be hospitalized during treauneus- 
The original rate of cure, 03.4 per ctn- 
obtained in X03S by- 3 Iahoney,”’' m a gronp 
of 61 women 31 with chronic mfecuons ann 
hospitalized-, has not been surpassec- 
Therefore, it has seemed goon to many 
workers to delay treatment in me tenemr 
patient as in the male, until a parual cegnee 
of immunity to the gonococcus rtas 
developed. But the remote etiects or 
untreazed spread of the clsesse in lemate 
can be so serious, or even dangero-ns m 
subsequent peivic surgery becomes ne-fe- 
saiy), tfiai informed opinion now urges me 
treatment of the infection as as f ^ 
recognized in the early- stages. 1 nis ap-^o.. 
has been forrfSed by the ooservakon^ c. 
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McElligotC'’ and others’’ that the. 
treatment with sulphonamides of gonor- 
rhoea in women almost entirt']}- abolishes 
the spread of the disease, esjicciall^' when 
combined with hospitalization so that con- 
ditions of treatment and rest can Ire con- 
trolled and if extension to the adnexa 
does occur, rajrid resolution can be ex- 
pected with this therap}'. Grodberg and. 
('arc}’’'’ shou- that e\-en when acute masses 
significant of salpingitis develop, these 
resolve with treatment in lo to 14 days. 
This has been confirmed by others. As to 
dosage, the reviewer considers that the 
moderate amount of the drugs advised by 
Long,''* i.e. 4 to 5 g. daily for 3 days, fol- 
lorved b}' 2 to 3 g. daily for a week, is 
enough. Er’en smaller doses’’’’ have given 
as good results and larger doses no better.'" 
A convenient and memorable scheme is 
that devised by Durel’’’ with sulphapyri- 
dine in the treatment of male gonorrhoea, 

3 g. daih' for 3 da3's, 2 g. dailj^ for 3 daj'S, 
and I g. dail}'’ for 3 da3's. The single mas- 
sive dose of sulphonamides suggested by 
Pappas®" in the treatment of the disease in 
males has also been tried in females by 
Strauss®* who finds that a single day’s 
therapy with 8 g. of sulphathiazole or sul- 
phadiazine cured go per cent of his chronic- 
all3^ infected cases. Cohn and Grunstein"" 
compared 2 schedules of chemotherapy in 
women with gonorrhoea, some 80 per cent 
of whom had adnexal involvement. In one 
group, 12 g. of sulphathiazole was given 
over 3 days and in the other, 21 g. over 7 
da3^s, with almost identical therapeutic 
effect. A blood level of 5 to 7 mg. per cent 
during the period of treatment seems to be 
sufficient. *'‘' *° We are not dealing with a 
deadly but with a mutilating infective 
process in gonococcal disease. Our aim 
is to limit its local virulence and prevent 
its spread. The relatively heroic doses 
required in septicaemia and other general- 
ized infections are directed to life-saving. 
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Local treatment is not usuall3? necessary 
in females when sulphonamides are used, 
and this makes the treatment most valuable 
in pregnancy. However, heat therapy by 
Elliott’s apparatus or diathermy is useful 
in chronic disease.’’" It is a wise practice to 
give a course of a sulphonamide shortty 
before and after an infected pregnant 
woman is delivered, even if there has been 
apparent cure previously, both to protect 
(he mother from the now rarel3' seen puer- 
peral spread of the disease and lo lower the 
virulence of ])o.ssibl3^ still-existent organ- 
isms in the birth canal in the interests of the 
baby. There is 3'et much information that 
must be gathered on the incidence of per- 
manentl3' damaged Fallopian tubes in 
treated cases of salpingitis. A recent paper 
by Barrows,’'" confirmed b3'^ Hunt and 
others,'* claims that in treated cases of 
gonococcal salpingitis the pelvic masses 
disappear in 80 per cent as compared w'ith 
a resolution-rate of 20 per cent in untreated 
controls. Even severe cases have a 60 per 
cent chance of success, but late cases have 
poor results. There is however no note on 
the patency of the tubes thereafter. All**' 
advise that even old-standing cases should 
have treatment with sulphonamides as 
some tubal salvage may result, the period 
of illness is shortened and eventual surgi- 
cal treatment made safer and easier. 

Pronouncement of cure in the infected 
female has not been made easier b3? the new 
chemotherap3L for so greatly has the sul- 
phbnamide group of drugs changed the 
state of affairs that it has become very im- 
portant to classify separately tests for cure 
in those who have and those who have not 
had sulphonamides. Jones®' maintains 
that the sulphonamides ‘ ‘ change the char- 
acteristics of the gonococcal slide,’’ the 
changes consisting in marked alterations in 
the morphoIog3^ and staining reactions of 
the gonococcus. Great care must be 
exercised therefore to prevent the as3anp- 
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tomatic earner being loosed upon the 
public. Pelouze"'' insists that re-examina- 
tion should be made on several occasions 
after apparent cure, preferably after or 
during a menstrual period and after re- 
sumption of sexual life (in which the part- 
ner should be protected by a condom) for 
some months. He also claims that it is 
possible for a treated patient to transmit 
asymptomatic disease, the victims being 
unaware that they are infected until they 
transmit the disease to another. The inci- 
dence of sulphonamide-resistant cases is 
probably low in properly treated cases and 
it is likely that some of them are due to 
reinfection. Penicillin, when available, 
seems to be of use here.’’' 

Vulvovaginitis in Infants and Children. 

After several early favourable reports 
upon the use of sulphonamides in this con- 
dition (Brown,'* Hoffmann," Gate and co- 
workers"), there have recently been publi- 
cations showing that their scope is limited 
and the results disappointing. Brown 
emphatically declared her results to be 
brilliant, yet Hoffmann claimed but i6 
cures among 25 young girls and found that 
only 2 of the remaining g were cured by 
further courses of the drug. Gate and 
Cuilleret claimed 100 per cent cure in 8 
affected infants. Alyea" reported only a 
20 per cent permanent cure-rate and Grod- 
berg," Compton'’’ and Long'’’ were also 
discouraging. Sandes" has found that 
little girls between the ages of 2 and 10 
years .develop toxic sjunptoms readily and 
do not tolerate the drug well. Her paper 
and those of the others all deal with the use 
of the earlier sulphonamides and it may be 
that the later preparations will be at least 
better tolerated by small children. The 
results in general remain far inferior to 
those obtained by the administration of the 
oestrogens." In a small number of cases 
of vulvovaginitis in youngchildren in whom 


the infecting organism is the streptococcus 
haeinolyticus and staphylococcus aureus 
the reviewer has obtained rapid and per- 
manent cure with a combination of oestro- 
gen and sulphanilamide. 

A recent paper by Cohn, Steer and 
Adler’' has claimed a very high rate of cure 
with sulphapyridine in anorectal gono- 
coccal infection in young children. 

With the increasing availability of peni- 
cillin for civilian use and its already known 
value in the treatment of sulphonamide- 
resistant cases of adult gonorrhoea,” itmay 
be hoped that a treatment will be evolved 
for these sad infants wherein local therapy 
and examinations may be kept to the mini- 
mum consistent with the required know- 
ledge of the progress of a case. 

Ophthalmia Neonatorum. 

The annual returns from the Ministry of 
Health’- show that for the 7 years, 1934 to 
1940, 44 children in England and Wales 
were blinded from ophthalmia neona- 
torum ; during 1941 and 1942, only 1 case 
was reported. The incidence of impaired 
vision from this disease likewise has 
declined, the figures for the two periods 
being 190 and 14 respectively. In 1931 ' 
blindness from ophthalmia constituted 21 
per cent of all cases of blindness in children 
admitted to schools for the blind managed 
by the London County Council, in I 943 > 
the proportion was g.8 per cent.’’ In the 
United States of America, in 1941, the pro- 
portion was 5.6 per cent compared with 28- 
per cent earlier.’' Authors in both coun- 
tries’-’ stress that while silyer nitrate is 
still the best preventive measure, it has 
very definite limitations, and the improve- 
ment in the figures they quote is large }' 
due to the sulphonamides “in which we 
have a therapeutic agent that makes blm 
ness or impaired vision from this affection 
no longer tolerable. Treatment shoo 
be both prenatal— diagnosis and treatment 
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of infections in the prospective mother, and 
postnatal use of a prophj-lactic agent in the 
eyes of the newborn infant and vigorous 
use of the sulphonainides in declared dis- 
ease. The drug of choice is now sulpha- 
thiazolc in doses of i gr. per pound of 
bodj^-weight, given orally.” Cases resis- 
tant to sulphonamides should receive peni- 
cillin therap3^”"- '' and there still seems to 
be a place for artificial fever therap}' should 
chemotherap}' fail. 

Choice of Drug, Toxiciiy, clc. 

At the present time we have available 
for general use in this country, adequate 
supplies of sulphanilamide, sulphap3'ri- 
dine, sulphadiazine, sulphamezathine and 
sulphathiazole, and limited amounts of 
others such as sulphamerazine and sulpha- 
cetamide. 

The drug of choice is that with the 
greatest specific bactericidal effect and 
least toxicity. All the sulphonamides are 
toxic, the poisonous effects are commonly 
believed to be due to sensitivity or idiosjm- 
crasy — neither the quantity of the sulpho- 
namide used nor its level in the blood seems 
to be definitive in producing fatal lesions 
although in general large and especially 
prolonged doses. are dangerous.”’” The 
dangerous complications of sulphonamide 
therap}'- are those affecting the haemo- 
poietic system and causing agranulocy- 
tosis and haemolytic anaemia; and the 
urinary tract by mechanical damage lead- 
ing to anuria and uraemia. This last is 
effected by the deposition of calculi com- 
posed of crystals of the drugs in the renal 
tubules or^ pelvis.” Fatal doses have 
ranged from 96 g. to 0.6 g. in the produc- 
tion of agranulocjdosis and renal injury 
respectively.” Agranulocjdosis usually 
appears after 2 weeks of treatment. The 
minor complications such as met- and 
sulph-haemoglobinaemia producing the 
now well-knowTi Imdity of the skin des- 
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scribed by the early workers' are never 
serious; development of drug fever or 
rashes is usually an indication of a degree 
of intolerance, but there is no definite evi- 
dence to suggest that these reactions are 
precursors of the more serious ones.” 
Drug fever and drug rash usualty appear 
after 9 to 12 days of treatment, and are 
considered to be a sensitivity reaction and 
may be related to previous administration 
of the drug.” Drug fever maj^^ be high with 
rigors and should be suspected when im- 
provement produced b}^ sulphonamide is 
followed by recurrence of temperature 
while sulphonamide is still being given. 

Recent reviews of deaths from the sulph- 
onamides” show that all the popular 
preparations are incriminated, sulphanila- 
mide being still apparentl}? the least danger- 
ous next to sulphadiazine, but comparing 
poorl}' with the latter drug in its range of 
bactericidal action. Sulphathiazole, while 
effective in a wide field of diseases and well 
tolerated by pregnant women, has the 
highest incidence of renal complications 
and can cause agranuloc3d:osis. It is also 
prone to produce drug-sensitivity and 
should not be used again if subsequent 
therapy is needed. Sulphap3u-idine is 
widely effective but most toxic for all sys- 
tems, and should not be used in pregnancy 
or the puerperium. Sulphadiazine is both 
effective and of low toxicity ; it has not as 
yet appeared in the literature of agranu- 
locjdosis but has caused fatal uraemia. It 
appears to be effective in quite low concen- 
trations in the blood (3.5 to 5 mg. per 100 
c.cm.”) so that a dosage of 4 to 5 g. 
per 24 hours may be used with success. 
Sulphamerazine is as bactericidal as sul- 
phadiazine, more soluble and more rapidly 
absorbed, so that even smaller doses give a 
constant therapeutic level in the blood. Its 
toxicity is about the same. 

Sulphamezathine, a recent British* pro- 
duction, is less toxic than sulphapyridine,” ' 
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is rapidly absorbed and being freety soluble 
the risks of urinary complications are mini- 
mal/''"’ Agranulocytosis or the disturbance 
of erythropoiesis has not been observed 
even in cases where the blcod-concen- 
tration of sulphamezathine has reached 
30 mg. per cent.''"' Its use is therefore 
recommended in pregnancy or in cases 
where renal efficiency is doubtful. It 
appears, however, from the latest available 
evidence that sulphamezathine gives only 
variable clinical results in gonorrhoea. 

The toxic effects of all these drugs on the 
haemopoietic system may be controlled by 
a watch on the blood picture if there is a 
necessity for a long course of treatment, 
appropriate measures of stimulation and 
replacement being taken if signs of damage 
appear, and the drug discontinued. It is 
important to remember that the clinical 
manifestations of blood dyscrasias from 
these drugs are faint in the early tractable 
stages; when they are marked, it is usuall}'' 
too late for effective remedy, and that, 
therefore, repeated blood-counts must be 
carried out after the first week or 10 days 
of treatment and before a second course of 
the drugs. Mechanical damage to the 
renal tract by crystalluria can be prevented 
by avoiding initial massive doses of the 
drugs, especially of sulphapyridine and 
snlphathiazole, encouraging a daily fluid 
intake of at least 3 pints during therapy and 
watching for signs of oliguria. Personal 
opinion reinforced by that of others"®' *" 
suggests that if there is a necessit}'^ to con- 
tinue the administration of a sulphonamide 
despite the appearance of toxic complica- 
tions or if a second or subsequent course 
becomes necessar}^ in the treatment of a 
patient who has shown signs of intolerance 
in the initial course, another sulphonamide 
should be chosen; for example, if sulpha- 
pvridine be poorly tolerated, treatment 
may be continued or resumed with sulpha- 
mezathine or sulphadiazine or sulphaceta- 


,mide, this last drug especially in recurrent 
. pyelitis of pregnancy.^® In any review of 
the respective toxicity of the sulphona- 
mides, it must be recalled that the smaller 
incidence of toxic effects claimed for any 
of the newer drugs may be due not only to 
lower toxicity, but in part to the fact that 
these have not yet been as widely used as 
the older preparations, and full reports of 
their application are not yet to hand. 


Penicillin. 

The chemotherapy of bacterial infections 
passed, as we have noted, from an ideal to 
reality with the advent in 1935 of Prontosil. 
During the rapid development of sulphon- 
amide treatment which followed, other 
organisms than haemolytic streptococci 
were found to be vulnerable and it seemed 
likely that with the discovery of new drugs 
of this type all bacterial infections could be 
vanquished. But it was soon found that 
the sulphonamides had their limitations; 
even among the susceptible bacteria some 
strains are exceptionally' resistant to the 
sulphonamide drugs and many' species arc 
wholly resistant. The time was ripe for a 
great new chemotherapeutic discovery’ 
which would provide a remedy' where sul- 
phonamides fail, and this was made by 
Fleming, the discoverer of Penicillin. Peni- 
cillin was discovered in iQzg"'' 
used by its discoverer for differential cul- 
ture, but, like Prontosil, its use for prac- 
tical therapeutics was completed neglected 
until the Oxford workers started their 
investigation in 1938. It is now known to 
combine enormous antiseptic power wi 1 
such a degree of freedom from toxicity m 
the human body' that much more than a 
therapeutic concentration can be ach'eve 
in the blood without ill effect. Penicii in 
has fulfilled the hopes entertained with t 0 
sulphonamide drugs — deadliness to ac 
teria and harmlessness to the body to an 
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extent undreamed of by the most sanguine 
chcmotherapist. All of our present know- 
ledge of its clinical possibilities is based on 
the studies of Florey, his wife, and his 
colleagues/* Penicillin salts arc used thera- 
peuticalljL the sodium salt for systemic 
treatment and the more stable calcium salt 
for local application. Potenc}' is expressed 
in Oxford units, an arbitrary amount 
devised bj' Florej? bj^ comparison with a 
standard preparation. The onty penicillin- 
resistant organisms that interest the obstet- 
rician and gjmaecologist are the tubercle 
bacilli, and almost all the gram-negative 
bacilli including the t3'’phoid-d3'sentcrj' 
group, the genus BruccUa and the frequent 
wound and urinar3' tract invaders, Proteus 
and Ps. pyocyanea.^'" 

Penicillin can be used b3- local applica- 
tion in suitable cases or b3^ parenteral 
injection. It cannot be given by the alimen- 
tar3' tract as too much of it is destroyed b3' 
acid in the stomach or b3' bacteria in rectal 
infusion. Unfortunatel3L in view of its cost 
and scarcit3L it is ver3' rapidty excreted in 
the urine, so that to keep up a therapeutic 
level it is necessar3' to use continuous intra- 
venous or 3-hourl3' intramuscular injection 
da3'^ and night, tlie daity dose for an adult 
being 120,000 Oxford units, in serious dis- 
ease continued for 7 da3^s or longer. The 
sudden and dramatic improvement often 
noted with the sulphonamide drugs is rarely 
seen; sustained and arduous treatment is 
the price of success.*' 

In the present circumstances penicillin . 
should be used systemically onty in condi- 
tions intractable by the sulphonamides or 
when sulphonamide sensitivit3G resistance 
or intolerance has been demonstrated 
cHnicaUy. Until recentl3G supplies of peni- 
cOUn were not available in this countr3? for 
general civilian use since the armed forces 
were justl3' receiving the bulk of the suppty. 
Its use here is still restricted to cases of 
grave illness so that the few papers on its 
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use in obstetrical or gynaecological dis- 
orders and venereal disease have appeared 
niainl3' in the North American Press. 

Puerperal Sepsis. 

Keefer** reported 8 cases of post- 
abortal and puerperal sepsis treated with 
penicillin. Five of these were postabortal 
anaerobic streptococcal infections, 3 got 
better and 2 died. The 2 deaths oc- 
curred in women with septicaemia; 
the 3 recovered patients had negative 
blood cultures. The puerperal cases had 
localized uterine infections with haem- 
ol3dic streptococci or staphylococci, and 
recovered. The effect of penicillin, there- 
fore was not apparent in this series of cases. 
However, Mitchell and Kaumeister*' gave 
40,000 Oxford units of penicillin daily to a 
moribund patient with puerperal sepsis due 
to haemolytic streptococci, sulphonamide- 
resistant, blood culture positive, pelvic 
thrombophlebitis present. The woman 
recovered. The hopes of obstetricians have 
been raised by reports of the sensitivity of 
anaerobic streptococci to penicillin in vitro. 

J am indebted to Dr. Robert Cruickshank** 
of the L.C.C. Group Laboratory at Hamp- 
stead for the following account of his 
experience of penicillin and the sulphon- 
amides in anaerobic streptococcal puer- 
peral infections, and Mr. James Wyatt, 
Consultant to the puerperal fever unit at 
the North-western Fever Hospital, who 
confirms the clinical impressions in the 
letter: "We have tested half-a-dozen or 
more of the ' septicaemic ’ varietj;^ of 
anaerobic streptococci against penicillin 
and all have been highly sensitive in vitro. 
Unfortunately we had no luck with peni- 
cillin therapy — 4 cases treated and 4 deaths 
— although in i at least the primaiA'^ septic 
thrombophlebitis seemed to have cleared 
up at autops3'’, in m3'^ experience a most 
unusual finding. We have treated 20 more 
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of the lypica] anaerobic slreptococca] sep- 
ticaeinic cases with sulphonamides without 
any response, the fataiity-rate was around 
80 per cent. Of course, a number of these 
infections were ‘ mixed ’ with B. nccro- 
phorus or were pure necrophorus infec- 
tions, and the 3 strains of this organism I 
have tested for penicillin have all been resis- 
tant. . . .” It is known'"" that bruised, 
lacerated, ischaemic tissues, favour the 
growth of anaerobes. So that, thus far in 
chemotheiapy, we have found no escape 
from the knowledge that good midwifery, 
the avoidance of undue traumatism of the 
birth canal, is our only present means of 
preventing the dangerous development of 
this disease. 

Venereal Disease. 

A small number of reports on the treat- 
ment with penicillin of venereal disease in 
women have appeared in the American 
press and are uniformly encouraging 
Herrell and fellows"” state that the drug is 
most useful in the treatment of sulphon- 
amide-resistant cases of gonorrhoea; 
Cook”” claims results far surpassing those- 
obtained with the sulphonamides in the 
initial treatment of gonorrhoea in women. 
Greenblatt^' suggests that the problems of 
the asymptomatic carrier and the possible 
development of penicillin-resistant strains 
of gonococci may be answered by using 
larger than apparently necessary doses of 
penicillin in treatment. He and his co- 
workers consider that, although cure may 
be obtained with as little as 60,000 Oxford 
units, doses such as 150,000 units should be 
used. Thompson”' finds that, with this 
larger dosage, 98 per cent of cases are cured 
and that it is quite free from toxic effect. 
The possibility that a coexistent earl}'’ syphi- 
Iciic lesion ma}' be masked by treatment 
aimed at gonorrhoea has been raised.®'" It 
seems advisable to test the Wassermann 


reaction of all penicillin-treated cases some 
3 months later. 

Penicillin has also been used by Lentz 
and his fellows”-' in the treatment of 14 
pregnant women with early syphilis and 9 
infants with congenital syphilis. They used 
total doses of 1,200,000 to 2,400,000 Oxford 
units, given by intramuscular drip in 8 
days, and found that this was well tolerated 
by pregnant women. They think that the 
higher dosage is desirable. Although the 
period of obser^'ation has not been long 
enough to be certain that either mothers or 
babies have been cured, they state that 
miscarriage, stillbirth, and neonatal death 
are averted, the infants arc born appar- 
ently healthy, and the course of the disease 
profoundly and favourably affected. I he 
infected infants responded well to doses of 

18.000 units per pound of body-weight, 
but grossly affected babies must be treated 
with smaller doses under careful paediatric 
supervision. A more recent paper by 
Lentz's colleagues. Platen and others'" 
concerning 6g infants vvdfh manifest early 
congenital syphilis treated with 16,000 to 

32.000 units per pound of weight slwws 
somewhat unsatisfactory results, and the 
authors suggest that larger doses still, such 
as 40,000 units per pound, may give the 
optimal effect. In general, however, the 
immediate response of early congenital 
syphilis to penicillin, and its lack of toxic 
effect, has been gratifying; cutaneous and 
mucous lesions heal very rapidly and dark- 
field positive lesions become negative in 24 
hours after the start of the treatment. 
Rhinitis is more lingering, but X-ray evi- 
dence of osteitis disappears in about the 
same time as with the metal salts. I fee 
that when treatment is being institute 
primarily in the interests of the unborn 
child — the maternal syphilitic state being 
secondary, as in early infection in a e 
pregnancy — penicillin should be chosen or 
its rapid beneficial effect, however imper- 
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manent, and its freedom from ill-effcct. 
In a single case in mj' care, treated with 
large doses of penicillin, a woman in late 
jiregnancy with a syphilitic rash and severe 
\’ulval sepsis, after a week's treatment both 
the rash and the vulval lesions disappeared 
entirely. The Wassermann reaction re- 
. mains positive but this is to be e.xpected 
during some weeks to come. She is as yet 
undelivered. 

Ophlhahnia Nconaioniiii . 

Penicillin is now also being used in the 
treatment of ophthalmia neonatorum. 
Sievers’’ reports that 8 patients were 
treated with intramuscular injections in 
total dosage vaiying from 60,000 to 
330,000 units. Si.\ of the 8 responded 
promptly with pronounced clinical im- 
provement within 24 hours and complete 
recovery in 3 to 6 da3's. The specific organ- 
isms disappeared in smears and cultures in 
9 to 24 hours after beginning tlie treatment. 
These results are equal to those obtained 
with sulphonamides and it ma}' be that 
penicillin should be chosen for use in ver}' 
ill or premature babies afflicted thus, 
because of its slight toxicity. 

Sorsb}',’'^ too, claims that the dramatic 
results obtained by the use of the sulphona- 
mides are paralleled b}^ those given bj'^ 
penicillin. He has published results in a 
total of 47 cases of ophthalmia neonatorum 
treated b}^ the local application of penicillin 
in the form' of drops. He obtained optimum 
results with a concentration of 2,500 Oxford 
units per c.cm. in cases where the disease 
was caused b}'- a whole range of organisms, 
gonococci, staph3dococci and even the virus 
of inclusion blenorrhoea. The drug is well 
tolerated b3- the infant’s e3'e, irrigation is 
generally not necessar3^ after 6 hours, 
clinical recover^' sometimes takes place in 
a few hours. 

In the Obstetric Unit of the British Post- 


graduate Medical School penicillin eye- 
drops in 1,000 O-xford units per cent con- 
centration are now being used routinel3' as 
a jjroplndactic measure in the newborn in 
place of silver nitrate. One drop is instilled 
immediatcl3’’ after cleansing the e3'es and i 
drop an hour later after the bath. 

Breast Abscess. 

Since this complication of the period 
of lactation is usually due to infection 
with staph3dococci, penicillin should 
be used as soon as possible to avert the 
need for surgeiy, and in combination 
with surger3' when it is unavoidable. 
Private communications from London 
hospitals report its present use witli oestro- 
gens in mastitis, with favourable results in 
preventing tlie development of breast 
abscess. Fraser"' reports on the use of peni- 
cillin locall3^ combined with simple aspira- 
tion of breast abscesses or with surgical 
drainage. He tliinks that heating is much 
more rapid than usual in the treated cases 
and the organisms quickl3' disappear. Sup- 
pression of lactation b3' stilboestrol was 
necessaiy in his cases to achieve the best 
results-. 

In the reviewer’s small experience with 
staph3'lococcal infections affecting mother 
or child in the earty da3^s of the puerper- 
ium, there has occurred very rapid healing 
of localized lesions of the infants’ scalps 
after injection under the surrounding skin 
of small doses of penicillin ; and in a single 
case of staphylococcal osteom3'elitis of the 
humerus in a 3-da3^s-old baby, there was 
immediate favourable response witli peni- 
cillin after extensive spread intractable to 
surgeiA' and sulphadiazine. 

Thus far, then, the wide bactericidal 
range and freedom from toxicity of peni- 
cillin make it the drug of choice in nearl3? 
all of the infections encountered in the field 
of obstetrics and g3maecolog5^■ and our 
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hope remains that newer chemotherapeutic 
discoveries will set still wider bounds to the 
victory over disease, or, better, that a 
general improvement in obstetric practice 
may soon reduce the number of cases 
requiring the use of penicillin, or the sul- 
phonamides, or other curious measures. 

“ 'Tis not enough that through the cloud thou 
break. 

To dry the rain on my storm-beaten face. 

For no man well of such a salve can speak. 

That heals the wound, and cures not the 
disgrace . . 
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BOOK REVIEWS 


" Principles and Practice for Pupil Muhvivcs, 
Teacher Midwives and Obstetric Dressers.” By 
R. Christie Brown. M.B., M.S., F.R.C.S.. 
F.R.C.O.G., and Barton Giluert, B.Sc., M.D., 
F.R.C.S., M.R.C.O.G. Infants’ Section by 
Richard H. Dobds, M.D., M.R.C.P. 2nd 
edition, S31 pages. London : Edward Arnold 
& Co., 1945, 15s.- 

This book is intended primarily as a textbook 
for the pupil-midwife studying for the examina- 
tions of tlie Central Mid wives Board. The majority 
of pupil-midwives are already state registered 
nurses. The nurse who desires to become a mid- 
wife has to undergo some mental readjustment. 
Her training as a nurse has conditioned her to 
carrj'ing out the doctor's instructions. Prepared 
only for delegated responsibilit}', she finds herself 
confronted, for the first time, with possible full 
personal responsibilitj’. In most cases, it is true, she 
will be able to call in a doctor if required. But she 
must know when it is advisable to do so. For the 
first time she must learn to examine a patient for 
herself, to make a diagnosis, to rely on her own 
judgment and, perhaps, to carrj’ out treatment 
in a grave emergency when a doctor is not avail- 
able. She has not the medical student’s scientific 
background to her training and her powers of 
reasoning have not been as well de\'eloped. 

In this book the authors have made an effort to 
overcome these difficulties. The first 124 pages 
are devoted to a discussion of scientific principles, 
general anatomy and physiology. Matter and its 
structure, diffusion and osmosis, the elements of 
chemistry, energj% chemical changes in the body 
and the structure of the animal cell are discussed 
simply and lucidly. Throughout this section and 
also that devoted to general anatomy and physi- 
ology (in fact this is so throughout the book) care 
is taken to ensure that the reader will understand 
the subject matter. All that is discussed in this 
early part has a practical application to the actual 
obstetric facts which are recorded later. Careful 


study of these opening chapters will lay a solid 
foundation on which the pupil can build under- 
stood facts — facts which will be remembered 
because they are understood. 

The customary obstetric field is covered. A 
good balance is maintained between the more 
detailed de.scrip,tion of normal childbirth, its 
plij’siology and management, and the compheations 
with which the midwife may be faced while alone 
(e.g. postpartum haemorrhage, eclampsia, etc.) on 
the one hand and those fields which necessarily 
belong to the practitioner or obstetrician on the 
other, but about which the midwife must have 
some knowledge. There is also a satisfactory- 
balance between dogmatic teaching and the 
reasonable discussion of conflicting views and 
theories on controversial matters. While it is 
difficult to single out particularly good chapters, 
antenatal care, normal labour, postpartum hae- 
morrhage, the toxaemias, contracted pelvis and 
disproportion are, perhaps, worthy of special 
mention. 

Exception can be taken to some of the authors' 
statements. We are told, with regard to toxaemia, 
that " in milder cases in which a faint trace of 
albumin alone is present, confinement to bed is 
not so necessarj', the return of the patient to the 
doctor or clinic once a week (italics mine) will 
suffice. ...” Plugging of the vagina by a midwife 
in abortion (p. 390) and central placenta piaevia 
(p. 411) is likely to do more harm than good — 
even in exceptional circumstances. There is a 
tendency to over-emphasize the fact that it is 
inadvisable to hurrj^ the birth of the after-coming 
head in breech delivery. The lack of prompt 
delivery at the right moment can be equall3' fatal 
with too rapid delivery-. No mention is made of 
the Bums’ technique. In Figs. 173 and 174a show- 
ing deliy-ery of the after-coming head the attend- 
ant’s hands are depicted in exactly the opposite 
role of that ascribed to them in the text. This 
makes the description difficult for a beginner to 
follow. It is unfortunate that the Lancefield 
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Group A haemolytic streptococci should be called It is pleasing to see a hook which does not con- 
Type A. The inexperienced reader may thereby tain a variety of unspecific and confusing terms for 

become confused between the Lancefield Groups menstrual disorders and which does not list absence 

and the Griffiths Types. of or abnormal uterine bleeding as disease. 

Errors appear here and there. Recent work on Symptomatic therapy is strongly opposed and 
the foetal circulation by " Berkeley and his col- the outlined treatment is accordingly aimed not at 

leagues” presumably refers to that of A. E. the correction of the menstrual disorder but at the 

Barclay et al. Sir James Young Simpson is underlying cause. 

erroneously stated to have been Professor of Many readers accustomed to the present-day 

Obstetrics in the University of Glasgow. Edin- nomenclature of menstrual disorders and their 

burgh has its Simpson Memorial Hospital as a treatment as disease entities according to fixed 

tribute to its great professor. Happier wording schedule will at first move on unsure ground. How- 

might have been chosen to describe the positive ever, the excellent presentation of the material 

signs of pregnancy (p. 311). The ability to hear and logical approach to endocrinology facilitates 

the foetal heart beating or to feel foetal parts is the understanding of the subjects described, 

surely not a positive sign of pregnancy. In the treatment of functional disorders Hamblen 

There is an excellent section of 6 chapters adheres, on the whole closely, to the physiolog)’ 

devoted to the child. of the endocrine glands. Androgenic treatment in 

This second edition of an already popular book women is strictly opposed on the grounds of its 
can be recommended with confidence to the pupil unphysiologic nature. 

midwife.. In spite of being comprehensive it is The same view is outlined for the use of oestro- 
of a good handy size— one likely to appeal to the gens in the climacteric; whenever its administration 
average pupil who is apt to be frightened by too becomes necessary for symptomatic relief, the 

large a book. It may also be read with genuine author advocates only small doses over 20 days and 

profit by those whose lot it is to teach the pupil- ^ lo-day rest period. 

midwife. It jg surprising to see that despite his funda- 

Anthony W. Purdie. mentally sound and critical approach to endo- 
crinology, Professor Hamblen recommends fixed 
"Endocrinology of Women.” By E. C. Hamblen, treatment schedules for hypo-oestrogenism and 
B.S., M.D., F.A.C.S. Clinical Professor of abnormal uterine bleeding. 

Endocrinology and Associate Professor of treatment of hypo-oestrogenism Pro essor 

Obstetrics and Gynaecology, Duke University Hamblen ascribes to oestrogen withdrawal bee 
School of Medicine, Durham, N. Carolina. 571 nuisance .value arid advocates doses no 

pages with 157 illustrations. Price 8 dollars. enough to cause bleeding. No value is p ac 

Springfield, Illinois: Charles C. Thomas. on the psychological effect of regular “ menses. 

London : Bailliere, Tindall and Cox. 1945. ^ ^ detailed discussion of a 

endocrine glands, including the testes. The des- 

This is one of the most valuable and outstanding cription of each gland is preceded by a 
contributions to the literature of endocrine dis- discoveries concerning it. The«secreto^ co 
orders in women. functions and interrelation of the g an s, 

It is not intended as a second edition to Profes- chemistry and action of hormones are very 
sor Hamblen’s book " Endocrine Gynaecology,” described. 

written 5 years ago, but represents an up-to-date The 2nd section deals with the applie 
summary and critical survey of clinical data and rine physiology of the foetus, the infant, t e c 
experimental work. The arrangement of the various Ri’d adolescent, and of conception , of the men 
subjects in 5 subdivisions affords easy reading and anovulatory, gestational cycle and of e c 
makes it a practical reference book. Two kinds of teric. 

references are used, footnotes for documentation The 3rd part is devoted to endocrine lagn 
and a list of references at the end of each chapter methods and gives a survey of the main proce 

for supplementary reading. including endometrial biopsies, vagina 
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choinistrj- of tlic blood and urine, and denotes the 
particular value of cacli. 

Functional disorders of the various cndocrino 
glands, their treatment and role in gynaecology 
are discussed in the 4th section. 

The last part deals with endocrinologj’ apj)lied 
to gA-naccological diseases. There is detailed dis- 
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cussion of abnormal uterine bleeding, complica- 
tions of pregnancj' and the climacteric. 

The diagnosis and treatment of both husband and 
wife in sterility are well de.scribed. 

There are numerous very good illustrations and 
diagrams attractively arranged throughout the 
liook. 


REVIEW OF HOSPITAL REPORT ■ 


TtOTVFiliA HOS’E^YT KL, . 

Founded 1745. 

Incorporated by Royal Charter 1756. 

Bicentenary Congress, July 1947. 

The recent victory' in Europe encourages the hope 
that the Congress of Obstetrics and Gynaecology 
that is to be held in Dublin in the second week 
of July 1947, in connexion with the Bicentenary of 
the Rotunda Hospital, may be of a representative 
and international character. Already various 
speakers from Great Britain, America and Europe 


alt: 'DWTig vTivi'ied tti open disenssions on vavions 
subjects and a certain amount of preliminary 
work is at present being done. 

The subjects chosen for discussion include : 
Eclampsia, Shock in Obstetrics, Foetal Mortality’, 
puerperal Sepsis, the Modem Approach to the 
problem of Sterility, and an Historical Review of 
the progress in Midwifery during the past 200 years. 

These various subjects should promote a series 
of interesting discussions, and, from the scientific 
as well as from the social standpoint, there can be 
little doubt but that the Rotunda Congress will 
be a most valuable and enjoyable addition to the 
resumption of international medical relations. 
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CARLTON OLDFIELD 




OBITUARY 

literature were peiiiaps that on the per- 
nicious vomiting of pregnancy, in the 
approach to which he was one of the first 
and one of the ihost persistent to stress the 
psychological clement, and that on puer- 
peral general peritonitis, in which he was 
a firm advocate of the benefits of drainage. 
He was recognized as an e.\ceptionally 
skilful obstetrician, and so was fittingl}^ 
chosen to revise the last two editions of 
that obstetric classic, Herman’s " Difficult 
Labour.” 

He had many interests outside medicine, 
notably hunting, farming and golf. In 
connexion with golf one ma}' allude to his 
friendship with Lord Mojmihan. Donald 
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Bateman — in Moynihan’s Life — tells of an 
Occasion on which the two were accom- 
panied on their round by a fellow doctor, 
who remarked that they did a good deal of 
talking. Moynihan replied "Oh, yes, 
3'ou mustn't think that we come here just 
to pla}' golf. We settle the affairs of the 
Universe while we ;ire playing ! ” 


Our sjmipathy goes out to Mrs. Oldfield 
and her children in their great loss, and 
wc mourn the passing of a distinguished son 
of the Leeds School. 

Andrew M. Clatti. 



ROYAL COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS 


A Meeting of the Council was held on Saturday, May 26th, 1945, in 
the College House, with the President, Mr. Eardley Holland in the Chair. 


The following were formallj? admitted to the Fellowship by the President : 

Caroline Ann Elliott. Meave Kenny. 

Eric Arthur Gerrard. Frederick Ross Stansfield. 

Robert James Kellar. 


in absentia : 

GeoSrey Shedden Adam. 
Arthur Machen Hill. 

John Joseph Kearney. 
William Keverall McIntyre. 


Bruce Toomba Mayes. 

Herbert Kenneth Pacey. 

Frank Stabler. 

Geoffrey Ashburton Thompson. 


The following were formally 
President : 

Amelia Esther Burch. 

V Eric Garland Collins. 

Jadwiga Kamicki. 

Gladys Elizabeth Keith. 

ill absentia : 

James Paton Orr Erskine. 
Andrew Bertram Hay. 


admitted to the Membership by the 

Dorothea Mary Kerslake. 

Dorothy Margaret Shotton. 
Benjamin Gibson Gunlys Spiers. 


Sybil Grace Mocatta. 
Dorothy Joan Thompson. 


The Annual General Meeting of the College was held on Saturday, M^' 
26th, 1945, in the College House, with the President, ]\Ir. Eardley Holland, 
in the Chair. 

The following were elected to Council in place of those retiring by 
statutory rotation : 

Representative of the Fellows : Representative of the Members : 

Malcolm Donaldson. Donald Blake Fraser. 

The following were re-elected to the Council : 

Representatives of the Fellows: 

A. M. Claye. C. A. G. Macafee. H. J. Malkin. 

Representative of the Members ; 

Hector Ross MacLennan. 
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INDEX TO CURRENT LITERATURE 


In (his Index an endeavour will be made, so far as war conditions permit, 
to maintain an np-to-date record of all titles bearing on obstetrics and gynae- 
cology and the infant. The classification aims at making immediately available 
for the reader the titles under the various subject headings. In the majoritj' of 
instances the title is obtained from tbe original publication. Where this has 
been impossible, the title has been obtained from the abstracting journal 
shown in brackets. Reprints will be welcomed and should be sent to the Editor. 

-Any inquiries should be addressed to Miss D. F. Atkins, British Post- 
graduate Medical School, Ducane Road. London, W.T2. 
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ANATOMY 

1. "Study of Bantu female pelvis.” *' 0 . S. Heyns. Jottrn. Ana/., I 944 - 
LXXVIII, 151-66. (Brti. Abs/r. A., Ill, March 1945, 152.) 

2. " Studies in X-ray pelvimetry. An evaluation of pelvic radiography, with 
a plea for simplicity.” 0 . S. Heyns. Journ. Obstet. and Gynaecol. Brit. Emp., 
April 1945, LII, 148-73. 

3. "Vaginal cytology in premature puberty.” A. A.,Quinet. An. Brasil 
Ginec., 1944, XVIII, 102. {Ini. Abstr. Surg., March 1945, LXXX, 197.) 


PHYSIOLOGY 

4. "La pretendida diferencia defensiva del peritoneo en los dist ntos sectores 
del abdomen.” (The alleged differential defensive zones of the pentonea 
cavity.) C. Stajano. Obsiei. y Ginec. Latin-Ainer., December 1944- ' 

927-40. 
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5. "'I'lie comparative effects of progesterone, estradiol, diethylstilbestrol 
and its monomethyl ether on the carlj' blastocyst of the rabbit.” N. T. Wer- 
thessen, S. L. Cargill, S. Berman and B. Greenberg. Endocrinology , Febru- 
aiy 1943, X>CXVI, 110-17. 

b. ” Origin of ova and follicle cells from the genninal epithelium of ovaiy' 
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A., Ill, Februaiy- 1945, 82.) 

7. “ Development and degeneration of ovum and follicle as observed by 
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G. Wakeham. Journ. Nutrition, April 1945, XXIX, 223-7. 

15. Interpretation des cy'cles dits ‘ anovulaires ' chez la femme.” (Inter- 
pretation of " anovular” cy'cles in women.) G. DubreuU. Gynec. et Obstet., 
1944/5, XLIV, 61-5. 

16. ” Time relationships of deciduomata formation in prolactin-treated and 
normal pseudopregnant rats.” K. L. Sy'dnor. Endocrinology , February 
1945, XXXVI, 88-91. 

17. " The action of some spasmoly'tic substances on uterine motility'^” G'. 
Lehmann. Journ. Exper. Pharm. and Therap., January' 1945, L 5 SXIII, 
86-9. 


PREGNANCY 


General 

18. " Obstetrics and gy'naecology. Critical review.” A. Ley'land Robinson. 
Brit. Encyclopaedia of Medical Practice, Medical Progress, 1945, 16-24. 
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Normal 
Physiology 

19. "The influence of the th)'roid on pregnancy and parturition in the 
rabbit.’’ J. P. Chu. Journ. Endocrinology , January 1945, IV, 109-14. 

20. " Growth and transformation of epithelium of gravid rabbit uterus 
outside the organism.’’ Z. Schemkova. C. R. Acad. Sci., U.S.S.R., 1943, 
XLI, 135-6. {Brit. Abstr. A., Ill, March 1945, 174.) 

21. " A propos de la reaction decrite par Mlie Grimaldi, dans les ''urines.’’ 
(The urinarj' reaction described by Mile. Grimaldi.) G. Chappaz. Soc. Cyme. 
Ohstet., Paris, Januar)' 1944. {Cynic, et Obsiet., 1944, XLIV, 13-4.) 

22. " The biological conversion of cholesterol to pregnanediol.” K. Bloch. 
Journ. Biol. Chem., February 1945, CLVII, 661-6. 

23. " Limitations of the correlation between the red cell volume and hemo- 
globin of blood during pregnancy.” J. W. Mull. Journ. Lab. and Clin. Med., 
March 1945, XXX, 278-9. 

24. "Lipids in maternal and foetal blood plasma of sheep.’’ J. Barcroft 
and G. Popjak. Journ. Physiol., March 1945, CIII, 32-3 P. 

25. "Vaginal cornification phases during pregnancy — their prognostic 
significance.” G. J. Hall. Journ. Clin. Endocrinology, January 1945, V, 34-7. 

26. " La fisiologia de la placenta.” (Physiology of the placenta.) L. P. 
Casanova. Rev. espaii. Obstei. y Ginec., February 1945, II, 89-98. 

27. "Experimental foetal death: the surviving placenta.” A. St. G. 
Huggett and J. J. Pritchard. Proc. Roy. Soc. Med., April 1945, XXXVIII, 
261-6. 

Diagnosis. 

28. " Early signs of pregnancy revealed by genital examination.” R. D. 
Sisco and O. Agiiero. Rev. de Ginec. e d’Obstet., 1943, HI, 189-97. {Amer. 
Journ. Obstet. and Gynecol,, February 1945, XLIX, 303.) 

29. "A critical survey of two diagnostic pregnancy tests.” (Colostrum 
intracutaneous and histidine tests.) J. F. Davey and D. E. Daley. Canad. 
Med. Assoc. Journ., April 1945, LII, 371-6. 

30. “ The bitterling test ” (letter). W. Fleischmann and S. Kann. Journ. 
Clin. Endocrinology , January 1945, V, 53. 

Antenatal care, examination. 

31. "A negro demonstration center for maternal and newborn care m 
Alabama.” T. M. Bouhvare, E. LaForge and R. C. Stewart. Southern Med. 
Journ., December 1943, XXXVI, 784. {Amer. Journ. Dis. Childr., March 
1945, LXIX, 182.) 

32. " Some antenatal problems in a native village.” Sth. Afr. Med. Journ., 
March loth, 1945, XIX, 77-8. 

33. " A propos de quelques attitudes de deflexion foctale in utcro." {Some 
abnormal positions of the foetus in utero.) J. Grasset. Soc. Gynec. Obste ., 
Paris, March 1944. {Gynec. et Obstet., 1944, XLIV, 35-8.) 

See also Kef. 2. 

Nutrition 

34. "Importance of adequate protein nutrition in pregnancy. ^ P- h- 
Williams. Journ. Amer. Med. Assoc., April 21st, I 945 > CXXVII, 1052-5. 
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35. " Ascorbic acid content of liver in pregnant mice.” E. L. Kennaway 
and NL M. Kennaway. Cancer Res., 1944, IV, 704-6. (Bn'L Abstr. A., Ill, 
February 1945, 105.) 

See also Ref. 40. 

Abnormal 

Toxaemias 

36. ” Sobre e.xploracion funcional renal cn gravidas y pucirperas.” (Renal 

function in pregnanej’ and the puerperium.) J. P. Orfila. Arch. Urttg. Med., 
October 1944, 384-95. 

37. “The clinical importance of renal function tests in pregnancy.” R. 
JIcK. Rome. Med. Journ. Ausir., JIarch 24th, 1945, I, 289-90. Discussion, 
309-10. 

38. ” Renal function tests in pregnane}'.” V. I. Krieger. Med. Journ. 
Austr., ^larch 24th, 1945, I, 290-7. Discussion, 309-10. 

39. ” Hemotherapy in pernicious vomiting.” H. Duek. An. Brasil de 
Gincc., 1944, XVII, 197-203. {.'Inter. Journ. Obstet. and Gynecol., March 1945, 
XLIX, 444 *) 

40. ” The relation of vitamin B, deficiency to the pregnancy to.xaemias. A 
study of 371 cases of beri-beri complicating pregnancy.” G. King and L. T. 
Ride. Journ. Obsict. and Gynaecol. Bril. Einp., April 1945, LII, 130-47. 

41. "Placental changes in to.xaemia of pregnancy ’’(letter). R. S. Siddall. 
Atncr. Journ. Obstet. and Gynecol., Februar}' 1945, XLIX, 304. 

Placenta praevia, accidental haemorrhage 

42. " Placenta praevia: report of 170 cases.” J. T. Persall and R. Torpin. 
Journ. Med. Assoc., Georgia, 1944, XIXXIII, 297. {Int. Abstr. Surg., April 
1945, LXXX, 275.) 

43. " Intravenous pentothal in placenta praevia ” (letters). Brit. Med. 
Journ., 1945, I. J. Campbell May 5tli, 642: S. J. Cameron, May 19th, 713. 

44. " Intrastemal infusions in obstetrical hemorrhage.” M. D. Schnall and 
R. J. Heffeman. Amer. Journ. Surg., April 1945, LXVIII, 44-8. 

Abortion 

45. " Rh factor and repeated abortions.” A. Bertrand. Rev. Canad. Biol., 
1943, II, 541-2. {Brit. Abstr., A III, Februar}' 1945, 86.) 

46. ” Contribution a I’etude du mecanisme des avortements provoques.” 
(Mechanism of induced abortion.) Muller and Marchand-Alphand. Ann. Med. 
Legale, March/ April, 1944, 45. {Gynec. et Obstet., 1944/5, XLIV, 109.) 

47. " El problema del aborto voluntario en la Republica Oriental del 
Uruguay.” (Problem of induced abortion in Uruguay.) A. Turenne. Arch. 
Urug. Med., November 1944, XXV, 467-83. 

48. " Sur statistique d’avortements par sels de plomb.” (Statistical study 
of abortions induced by lead salts.) Derobert and Truffert. Ann. Med. Legale, 
March/ April 1944. {Gynec. et Obstet., 1944/5, XLIV, 108.) 

49. “ Vaginal bleeding from potassium permanganate as an abortifacient.” 
J. F. JIcDonough. New England Journ. Med., Februar}' 15th, 1945, 
CCXXXII, 189-90. 

50. " Effects of an abortifacient paste ('ultra-jel’). Report of a death from 
its use and of an experimental study of its effects on rabbits and rats.” R. Straus 
and N. De Nosaquo. Arch. Path., Februar}' 1945, XXXIX, 91— 5. 
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51. " Un\isual sequel to attempted criminal abortion.” E. J. Bateman. 
Amer. Journ. Obstet. and Gynecol., February 1945, XLIX, 280-2. 

52. " Doit-on rehabiliter la fistulisation intestinal an cours du traitement des 
peritonites post-abortives?” (Should intestinal fistulae be repaired during the 
treatment of peritonitis following abortion?) J. Bret. Soc. Gynec. Obstet., 
Paris, April 1944. (Gyncc. ct Obstet., 1944/5, XLIV, 81-3.) 

53. " Troiscasdctetanospost-abortumconsecutifsal'emploiacrayon Chau- 
mel comme agent abortif.” (Three cases of tetanus following the use of 
a Chaumel pencil to procure abortion.) Cleisz, Bret, Gadras and Vallin. Soc. 
Gyncc. Obstet., Paris, May 1944. (Gynec. et Obstet., 1944/5, XLIV, 89-91.) 

See also Ref. 284, 

Association with disturbances of other maternal systems 

54. "Surgical complications during pregnancy and labor.” W. A. Scott. 
A 7 ner. Journ. Obstet. and Gynecol., April 1945, XLIX, 494-507. 

55. " Massive delayed haemorrhage following traumatic rupture of spleen 
as a complication of full term pregnancy.” C. Ircncus, B. F. Dcardovff and 
G. Ehlers. Amer. Journ. Surg., April 1945, LXVIII, 107-12. 

56. ” Chronic appendicitis and pregnane}'.” A. S. Coatz. Setnaiia Med., 

1944, LI, 370. (Amer. Journ. Obstet. and Gynecol., March 1945, XLIX, 448.) 

57. " Myelogenous leukaemia and pregnancy. A report of 2 cases.” F. T. 
Miles and D. Wheeler. Canad. Med. Assoc. Journ., April 1945, LII, 407-8. 

58. " Dos casos de nanismo con escoliosis vertebral.” (Two cases of rickets 
with scoliosis (associated with pregnancy).) D. D. Cueva. Obstet. y. Gum. 
Latin-Ainer., January 1945, III, 48-52. 

59. "Urological problems in obstetrics and g}'naecology. ” E. von Graff. 
Urol, and Cutan. Rev., September 1944, XLVIII, 421-3. (Brit. Journ. Urol., 
March 1945. XVII, 33.) 

60. " Pregnancy complicated by Addison's disease.” D. E. Sheldon. Amer. 
Journ. Obstet. and Gyfiecol., February 1945, XLIX, 269-72. 

61. "An analysis of the effects of continued thiourea treatment in pregnancy 
and on the development of the offspring in the rat.” E. D. Goldsmith, A. S. 
Gordon and H. A. Charipper. Ainer. Joimi. Obstet. and Gynecolr, Februai}' 

1945, XLIX, 197-206. 

62. " Hirsutism in pregnancy.” F. J. Stoddard. Amer. Journ. Obstet. mul 
Gynecol., March 1945, XLIX, 417-22. 

See also Ref. 287, 290. 


Association with infections 

63. " Neisserian infection in pregnancy.” P. Mf Rice. Amer. Journ. 
Obstet. and Gyfiecol., February 1945, XLIX, 226-35. 

64. "Poliomyelitis in pregnancy.” M. J. Fox and L. Sennett. Af^ter. 
Journ. Med. Sci., March 1945, CCIX, 382-7. 

65. " O conceito atual da pielonefritis gravidica ” (Pyelonephritis of preg- 
nancy.) J. De Rezende. Obstet. y Ginec. Ldtin-A^ner., January I945> “ ’ 

66 . "Discussion on diagnosis and treatment of B. coli pyelitis. E. ' • 
Riches et al. Proc. Roy. Soc. Med., March 1945, XXXVIII, 188-94- 
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67. “ The rapid treatment of earl}' syphilis during pregnancy.” M. D. 
Speiscr, G. We.xler, E. W. Thomas and II. A. Asher. Aiiicr. Journ. Obsict. 
(iitd Gynecol., Februaiy' 1945, XLIX, 214-25. 

See also Ref. 164-170, 233. 

.Issocialion zeith (lisltirbanccs of the reproductive system 

6S. " Uterine mj'oma and pregnancy.” C. Zuckermann. Rev. Mcx. de 
Chir., Gincc. y Cancer, 1943, XI, 307—12. {Amcr. Journ. Obstcl. and Gynecol., 
March 1945, XLIX, 445.) 

69. “Myomectomy and pregnancy.” L. A. Correa Da Costa. An. Brasil 
de Ginec., 1943, XVI, 43S-41. (Amcr. Journ. Obsiet. and Gynecol., March 
1945, XLIX, 445.) 

70. “ Pregnancy follouang nu'omectomy.” K. D. Musse}', L. M. Randall 
and L. W. Doyle. Amcr. Journ. Obsict. and Gynecol., April 1945, XLIX, 
50S-13. 

71. "Cancer del cuello uterino y embarazo.” (Cancer of the cervi.v and 
pregnancy.) J. A. S. Baplista. Obstcl. y Gincc. Latin-Amcr., December 1944, 

11, 955-70. 

72. “ Carcinoma of the cervix and pregnancy. A clinical study of 8 cases.” 
A. J. Kobak, J. E. Fitzgerald, V. C. Freda and L. Rudolph. Amcr. Journ. 
Obstcl. and Gynecol., March 1945, XLIX, 307-26. 

73. “ Papillarj' lesions of the cervix uteri in pregnancy.” H. A. Edmond- 
son, L. M. Le\'i, N. Evans and P. Horn. Amcr. Journ. Obstet. and Gynecol., 
March 1945, XLIX, 356-67. 

74. " Un cas de grossesse apres inten'ention chez un g}'nandr6ide a scrotum 
ferrae.” (Pregnancy after construction of an artificial vagina.) G. Cotte and 
Bardonnet. Gynec. cl Obstet., 1944, XLIV, 12. 

Ectopic pregnancy 

75. " Ectopic gestation following hystero-salpingography. ” M. Ra3'mers. 
Canad. Med. Assoc. Journ., April 1945, LII, 405—7. 

76. “ E.xpulsion of ectopic foetus per rectum.” H. Y. Baskam. Brit. Med. 
Journ., May 19th, 1945, I, 700. 

77. “ Cervical pregnane}'. A partial review of the literature and a report of 
two probable cases.” W. E. Studdiford. Amcr. Journ. Obstet. and Gynecol., 
Februar}' 1945, XLIX, 169-85. 

78. “ Autopsie medico-legale -pour grossesse ovarienne.” (Medico-legal 
autopsy for ovarian pregnancy.) L. Derobert. Soc. Gynec. Obstet., Paris. 
May 1944. {Gynec. et Obstet., 1944/5, XLIV, 86-7.) 

79. “ Interstitial tubal pregnancy.” G. S. Alvarez and R. C. Boullon. 
Bol. Mens. Hosp. Policia Radon, 1944, III, 49-60. (Amer. Journ. Obstet. and 
Gynecol., Februar}' 1945, XLIX, 299.) 

Miscellaneous 

80. “Diagnosis of foetal death by determination of coagulation time of 
maternal blood.” E. Bottiroli. Bol. Soc. Obstet. y Ginec., 1943, XXII, 464-70. 
{.4mer. Journ. Obstet. and Gynecol., March 1945, XLIX, 444.) 

81. “ Los signos de la muerte fetal.” (Signs of foetal death.) E. Macias de 
Torres. Rev. Espah. Obstet. y. Ginec., Januai}' 1945, II, i-io. 
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82. " Hys(erosaipingography as a diagnostic aid in certain types of ruptured 
uteri." J. B, Shefferj'. Amer, Jount. Obslct. and Gynecol., March 1945, 
XLIX, 423-7. 

83. " Rupture uterine, on apparence spontanec, au 40 mois d’une 30 
grobsesse.” (An apparently spontaneous rupture of the uterus in the fourth 
month of a third pregnancy.) Lebel. Soc. Gyncc. el Obstet., Paris, January 
1944. [Gyncc. et Obstet.-, 1944, XLIV, 16-18.) 

84. " Trois cas de ruptures de cicatrices uterines." (Three cases of rupture 
of a uterine scar.) Desnoyers and Thoyer-Rozat.- Soc. Gynec, et Obstet. ,Vzxh, 
April 1944. [Gynec ei Obstet., 1944/5, XLIV, 77-9.) 


LABOUR 

General 

85. "El pronostico del parto." (Forecast of labour.) J. M. Bosch. Rev. 
Espaii. Obstet. y Gincc., February 1945, II, 108-15. 

Normal 

86. " An ergonovine-like oxytocic synthesized from lysergic acid." A. C. 
Kirchoff, C. A. Racely, W. M. Wilson and N. A. David. West. Jount. Stirg., 

1944, LII, 197. [Amer. Journ. Obstet. and Gynecol., March 1945, XLIX, 452.) 

87. " Diagnostico de la rotura del amnios." (Detection of rupture of the 
membranes.) C. Coimeiro-Laforet. Rev. Espaii. Obstet. y Giiiec., February 

1945, II, 99-107. 

88. " The role of the intermittent contractions of the uterus in the process 
of labor. Observations with the Lorand tocograph." D.-P. Murphy. Amer. 
Journ. Obstet. and Gynecol., February 1945, XLIX, 186-9. 

89. " Benefit from early clamping of umbilical arteries " (letter). G. M. A. 
Fortier. Amer. Journ. Obstet. and Gynecol., February 1945, XLIX, 304. 

See also Ref. 19. 

AumuMAL 

90. "La asociacion ergometrina y ergometrinina en la clinica obstetrica. 
(Use of ergometrine with ergometrinine in obstetrics.) J. Cardus. Rw. 
Espaii. Obstet. y Ginec., January 1945, II, 31-6. 

91. "The spasmolysant action of magnesium ions on the tetanically con- 
tracting human gravid uterus." A. E. Abarbanel. Amer. Journ. Obstet. and 
Gynecol., April 1945, XLIX, 473-83. 

92. " Dystrophia-d3'btocia syndrome.” D. Delascio and W. de Souza Rudge. 
An. Brasil de Ginec., 1943, XVI, 415-27. (Amer. Journ. Obstet. and Gynecol., 
itiarch 1945, XLIX, 446.) 

93. "La maniobra de Bracht en la atencion del parto en prescntacion 
pelviana." (Bracht’s manoeuvre in breech presentation.) E. M. Baldi. Obstet. 
y Gincc. Latm-Amer., December 1944, II, 973-8. 

94. " Observations on breech deliveries in a general hospital." M. G. Potter, 

H. W. Erving and J. B. Brown. Amer. Journ. Obstet. and Gynecol., April 
1945, XLIX. 567-75. 

• 95. " The uncomplicated primigravid breech. A technique used in a senes 
of 60 cases." D. S. Greig. Journ. Obstet. and Gynaecol. Brit. Emp., Apn 
1945, LII, 122-9. 
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96. " A propos dc presentations transversales irrecluctibles chez les grandes 
imiltiparcs.” (Irreducible transverse presentation in multiparae.) Grassle and 
Guinezannes. Soc. Gy)icc. Obslct., Paris, Januar}’ 1944. {Gviicc. et Obstet., 
1944, XLIV, 16.) 

97. " Manual removal ol the j)laccnla. A policy of treatment.” E. 
Aaberg and D. E. Reid. Amcr. Joiint. Ubstcl. and Gynecol., March 1945, 
XLIX, 36S-77. 

98. ” Acute inversion of the uterus.” T. E. Nugent and M. H. MacKinnon. 
Canad. Med. Assoc. Journ., April 1945, LI I, 3S1-3. 

99. ” ilassive obstetric hemorrhage requiring hysterectom3^” A. B. Hunt. 
.\mcr. Journ. Obstet. and Gynecol., Februarj' 1945. XLIX, 246-52. 

100. “Cortical necrosis of kidnc3's associated with necrosis of pituitar3' in 
obstetrical shock.” W. J. Tomlinson. /Uncr. Journ. Obstet. and Gynecol., 
Februar3' I 945 > XLIX, 236-45. 

101. "Placenta delivered five hours before birth of fetus.” R. Torpin. 
.■iincr. Journ. Obstet. and Gynecol., March 1945, XLIX, 438-9. 

102. “ Frente al huevo muerto intacto 3' rctenido.” (Retention in iitero of 
the dead foetus.) A. Turenne. Obstet. y Gincc. Latin-Amer., January 1945, 

III. 9-32. 

103. " Um caso de rotura uterina.” (A case of rupture of the uterus.) I. 
Nogueira. Amatus Lusitanus (Lisbon), February 1945, IV, 143-56. 

104. “ Rupture of the uterus.” F. J. L3mch. Ainer. Journ. Obstet. and 
Gynecol., April 1945, XLIX, 514-31. 

105. “ Rupture of the uterus. An anal3'sis of 53 cases.” E. Delfs and 
N. J. Eastman. Canad. Med. Assoc. Journ., April 1945, LII, 376-81. 

106. “ Carrete previo.” (Extrusion of an intrauterine foreign bod3' in 
labour.) A. C. Nunez. Rev. Espaii. Obstet. y Gincc., Februar3' 1945, II, 116-8. 

See also Ref. 284. 


.Anaesthetics, Analgesics 

107. “Women in labour” (letters). Brit. Med. Journ., 1945, i. J. Elam, 
April 7th, 495: W. J. Clanc3', April 21st, 565: V. Russell; R. J. Minnett, 
F. M. McClelland, April 28th, 607; T. B. Fitzgerald; K. G. Lloyd- Williams; 
A. H. Galley; J. K. B. Waddington; B. Edgar, Ma3' 12th, 677-8: J. Hamilton, 
Ma3' 19th, 714; K. D. Salzmann; A. Hefferman; J. A. Fletcher, Ma3' 26th, 748. 

108. “ Trichloretltylene in midwifer3' ” (letter). W. B. Gough. Brit. Med. 
Journ., April 21st, 1945, I, 566. 

109. “ Cent cinquante infiltrations du S3'mpathique lombaire au cours de 
I’accouchement. Deductions ph3'siologiques et cliniques.” (150 cases of lumbar 
sympathetic infiltration during labour.) H. Pigeaud. Gynec. et Obstet., 1944/5, 
XLIV, 1-6. 

no. “An evaluation of continuous caudal analgesia.” C. B. Lull and 
R. A. Hingson. New York State Journ. Med., 1944, XLIV, 2331. {Int. Abstr. 
Surg., April 1945, LXXX, 303.) 

111. “ The catheter method for continuous caudal anesthesia.” G. C. 
Downing, M. Miller and R. B. Durfee. Anier. Journ. Obstet. and Gynecol., 
March 1945, XLIX, 391-5. 

112. “Dangers of caudal analgesia” (letter). F. J. Browne. Brit. Med. 
Journ., Ma3' 26th, 1945, I, 746. 
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PUERPERIUM 


113. " Early rising after delivery and the service of obstetric assistance in 
the home.” J. Ferreira. Rev. dc Ginec. c d’Obsicl., 1943, XXXVII, 288-91. 
{Amer. Journ. Obstet. and Gynecol., March 1945, XEIX, 449.) 

1 14. “Postpartum massage of deep pelvic muscles” (letter). W. S. L. 
McMann. Journ. Amer. Med. Assoc., April 7th, 1945, CXXVII, 945. 


Abnormal 

115. “ Noninvolution of the placental site.” R. N. Rutherford and A. T. 
Hertig. , Amer. Journ. Obslet. and Gynecol., March 1945, XLIX, 378-84. 

116. " Traitement des formes graves d'hemorragies secondaires du post- 
partum par les pansements intra-uterins au filtrat de cultures de streptocoques.” 
(Treatment of severe secondary postpartum haemorrhage with intrauterine packs 
impregnated with streptococcal culture-filtrate.) P. Morin. Gynec el Obsiet., 
1944/5, XLIV, 72-6. 

1 17. " Treatment of pulmonary embolism com])licating puerperal thrombo- 
phlebitis.” R. Dubrovsky and E. A. Linzoain. Scmaila Med., xg^4, LI, 64-6. 
(.4mcr. Journ. Obstet. and Gynecol., March 1945, XLIX, 448.) 

Sec also Ref. 294. 


Injections. 

118. “ Uterine defense mechanism against infection.” J. R. Goodall. 
Amer. Journ. Obstet. and Gynecol., April 1945, XLIX, 532-41. 

119. “ Revision of uterine cavity asprophjda.xis against puerperal infection. 

L. A. Correa Da Costa. Rev. de Ginec. e d'Obstet., 1943, XXXVII, 395 - 30 °' 
{Amer. Journ. Obstet. and Gynecol., March 1945, XLIX, 449.) 

120. “Sulfonamide therap}? in gjmecolog}^ and obstetrics.” L. H. Dutra. 
Rev. de Ginec. e d'Obstet., 1943, XXXVII, 277-87. {Amer. Journ. Obstet • 
and Gynecol., March 1945, XLIX, 451.) 

121. “ Ineffectiveness of sulphapyridine and successful action of sulpha- 
diazine in a case of puerperal fever,” A. Fry. Brit. Med. Journ., April 21st, 

1945. I. 557. 

122. " Puerperal infection due to haemolytic streptococcus group A 
(Type 14).” W. B. McClure. Canad. Publ. Health Journ., October 1944’ 
XXXV, 380-3. {Bull. Hygiene, March 1945, XX, 113.) 

123. " La septico toxemia puerperal por Bacilo perjringens." (Puerperal 
toxaemia due to B. perjringens.) B. L. Tinse. Rev. Med. Chile, Januarj' 1945 ' 
LXXIII, 1-18. 

124. “ Appendicite des suites de couches.” (Appendicitis in the puerperium.) 
Ra\dna, Jamain and Salinesi. Soc. Gynec. Obstet., Paris, January 1944 - 
{Gynec. ct Obstet., 1944, XLIV, 22-3.) 

Lactation 

125. “ The influence of stilbestrol upon lactation.” H. Fields. Amer. Journ. 
Obstet. and Gynecol., March 1945, XLIX, 385-90. 

126. “ Studies on carotenoid metabolism. V. The effect of a high vitamin 
A intake on the composition of human milk." M. C. Hrubetz, H. J- Deue , j 
and B. J. Hanley. Journ. Nutrition, April 1945, XXIX, 245-54- 
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127. “ Relation of the milk influence to the carcinogenic induction of mam- 
mar\’ cancer in mice.’’ A. Kirschbaum and J. J. Bittner. Proc. Soc. Exf>. 
Bioi. and Med., Jannan,’ 1945, LVIII, 18-9. 

12S. ‘ ‘ H3’poprothrombinemia induced in suckling rats bj' feeding 3, 3'- 
mctlndenebis (4-h3-drox3’coumarin) and acet3’lsalic3'lic acid to their mothers.” 
J. B. Field. Avicr. Joiini. Physiol., Februar3' 1945, CXLIII, 238-42. 

129. ” Roentgen thcrap3’ as an adjunct in the management of acute post- 
partum mastitis.” R. A. Han’e3', H. A. Spindler and A. H. Do\vd3'. Surg., 
Gynecol, and Obstet., April 1945, LXXX, 396-403. 

130. ” Incidence of puerperal and lactational mastitis in an industrial town 
of some 43 ,000 inhabitants.” A. A. Fulton. Brit. Med. Jotirn.. Ma3’ rgth, 1945, 
I, 693-6. 

See also Ref. 214. 
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131. ” ObseiA’ations on the child populations, birth and infant death-rates 
and medical personnel in certain countries.” J. B. Gillespie. Journ. Pediatr., 
February' 1945, XXVI, 120-7. 

132. "Postwar developments in child health stud3' in Great Britain.” 
A. Moncrieff. Journ. Pediatr., Februar3' 1945, XXVI, 189-92. 

133. " Estudio sobre las desvaciones de la cur\’a ponderal do los recien 
nacidos e investigacidn de sus causas.” (Investigation into the causes of varia- 
tions in the birth weight of infants.) R. de la Villa Rodriguez and J. N. 
Fermoselle. Rev. Espah. Obstet. y Ginec., Januar3' 1945, II, 11-23. 

134. " The Fels composite sheet. I. A practical method for anal3'zing 
growth progre.-s. II. Variations in growth patterns in health and disease.” 
L. \V. Sontag and E. L. Re3-nolds. Journ. Pediatr., April 1945, XXVI, 327- 
35. 336-52. 

135. “ Footprinting of infants.” Law Enforcement Bulletin of the FBI., 
Januar3' 1945. [Journ. Amer. Med. Assoc., March loth, 1945, CXXVII, 608.) 

136. " A new electricall3' heated bab3''s cot in use in the Middlesex Hospital 
Matemit3' Department.” M. Williams. Brit. Med. Journ., Ma3' 19th, 1945, 

1,702. 

137. " Ph3'siolog3^ of the cr3^ of the newborn infant.” C. A. Aldrich. Proc. 
Staff Meetings Mayo Clinic. Februar3' 21st, 1945, XX, 60-2. 

138. “ The cr3dng bab3'.” Editorial. I\Ia3' 26th, 1945, I, 667. 

139. " The ci3dng of newl3' bom babies. I. The communit3? phase.” C. A. 
Aldrich, C. Sung and C. Knop. Journ. Pediatr., April 1945, XXVI, 313-26. 

Congenital Defects 

140. "Fetus adipocere monster.” J. J. Gill. Amer. Journ. Obstet. and 
Gynecol., JIarch 1945, XLEX, 440-1. 

141. "Congenital hemi-atroph3^. Case report.” L. H. Zondek. Arch. 
Dis. Childh., March 1945, XX, 35-43. 

142. "Thoracopagus Brins — ^X-ray diagnosis.” E. A. Graber. Amer. 
Journ. Obstet. and Gynecol., Febraai^- 1945, XLIX, 276-9. 
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143. “The causation of Mongolism and its prognosis." M. Engler, Proc. 
Roy. Soc. Med., Marcli 1945, XXXVIII, 211-6. 

144. " Congenita] goitre.” N. Wettcnhall. Med. Joiirn. Austr., 

1945. 1 , 357 - 9 - 

145. " Congenital malformation of the heart in one of identical twins.” 
K. McClintock. Arc/t. Die. Childh., March 1945, XX, 47-8. 

146. “Congenital glycogenic tumore of the heart." T. M. Batchelor and 
M. E. Maun. Arch. Path., February 1945, XXXIX, 67-73. 

147. “ Chronic stridor in earl}' life due to persistent right aortic arch. 
Report of 2 cases." H. K. Faber, J. W. Hope and F. L. Robinson. Jourit. 
Pediatr., Februar)/ 1945, XXVI, 128-37. 

148. “Cardiac hj'pertrophy in newborn infants." H. C. Miller. Yak 
Jourit. Bwl. and Med., 1944, X\H, 509-18. {Brit.Abstr. A., Ill, FebruaiyagjS, 

89.) 

149. “ Cardiac h3’pertroph3' and extramedullary erythropoiesis in newborn 
infants of prediabetic mothers.” H. C. Miller. Amcr. Joimi. Med. Sci., April 
1945, CerX, 447-55- 

150. “ Importance of titles that accuratel3' reflect the subjects of the articles 
(with special reference to ' non-development of the septum transversum ’ by 
A. E, Casey and E. H. Hidden in Arch. Path., December 1944, XXXVIII, 370- 
4).” H. S. Maitland. Arch. Path., February^ i 945 . XXXIX, 132. 

151. “A case showing partial deficient fusion of a maxillar3' process with 
lateral nasal process on one side.” G. E. Dodds. Brit. Journ. Ophthalmol., 
September 1943, XXVII, 414. {Amer. Journ. Dis. Childr., March 1945, LXIX, 
182.) 

152. “ Surgical repair of hare-lip.” N. Petersen. South Afr. Med. Journ., 
April 28th, 1945, XIX, 132-4. 

153. “Reparative plastic surgery of secondary cleft lip and nasal defor- 
mities.” E. S. Lamont. Surg.. Gynecol, and Obstet., April 1945, LXXX, 
422-34. 

154. “ Congenital ileal atresia with gangrene, perforation and peritonitis in 
a newborn infant. Staged operations; obstructive resection, ileocolostomy 
and excision of exteriorized ileum.” E. E. Arnheim. Amer. Journ. Dis. Childr., 
February 1945, LXIX, 108-16. 

155. “ Duodenal atresia in the newborn." W. C. Sumner and K. A. Morns. 
Amer. Journ. Surg., April 1945, LXVIII, 120-3. 

156. “ Congenital absence of continuity between small and large intestine, 
with abnormal blood supply to the proximal colon.” H. Haxton. Brit. Journ. 
Surg., April 1945, XXXII, 540. 

157. "A case of congenital volvulus. A. M. Davidson. Med. Journ. 
Austr., March 24th, 1945, I, 302. 

158. " Ablatio falciformis congenita.” P. Braendstrup. Ada Ophthalmol.. 
1944, XXII, 193-202. {Brit. Abstr. A., Ill, March 1945, 168.) 

159. “Congenital parenchymatous (non-luetic) keratitis." H. Mailing. 
Acta Ophthalmol. , 1944, XXII, 141-6. 

160. “ Bilateral infantile glaucoma associated with bilateral haemangeioma 
congenitale." A. M. Rodingina. Arch. Ophthalmol., i 944 - XXXII, 214-5- 
{Brit. Abstr. A , III, March 1945, 166.) 
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, 161. " Importance of carl}? recognition of congenital dislocation of the hip.” 
V. C. Turner. IF;5co«.<;(« Mc<L Journ., June 19^4, XLIJI, 613-7. {Radiology, 
February' 1945, XLIV, 206.) 

162. ‘‘ Malformacioncs congenitiis de la columna vertebral.” (Congenital 
malformations of the spine.) M. Noe. Rev. Med. Chile, October 1944, LXXII, 
920-2. 

163. “ ^faiformations vulvaires chez deux filles nouveau-necs.” (Malfor- 
mations of the vulva in two newborn infants.) Ravina and Jamain. Soc. Gynec. 
Obstet., Paris, Januar}- 1944. {Gynce. el Obi^fet., 1944, XLIV, 20-1.) 

164. "Congenital defects and rubella.” Editorial review. Brit. Med. 
Jouni.. May sHi. 1945 . I. 635-6. 

165. " Maternal rubella and congenital lesions.” G. E. Waterworth. New 
Zealand Med. Journ., February' 1945, XLIV, 3. 

166. " Rubella during pregnancy of the mother, with its sequelae of con- 
genital defects in the child.” N. M. Gregg. Med. Journ. Auslr., March 31st, 
1945. I. 314-5: Discussion 332 - 4 - 

167. "Congenital deaf-mutism as a sequela of a rubella-like maternal 
infection during pregnane}'." D. G. Camithers. Med. Journ. Auslr., March 
31st, 1945, I, 315-20: Discussion 332-4. 

16S. "Congenital-tuberculosis. Its clinical importance.” E. Loewenstein. 
Anicr. Rev. Tb., March 1945. LI, 225-30. 

169. " Penicillin in the treatment of infantile congenital syphilis. A brief 
preliminary' note.” R. V. Platou cl al. Journ. Amer. Med. Assoc., March loth, 
1945, CXXVII, 582. 

170. "Neonatal toxoplasmosis.” N. W. Winkelman and i\I. T. Moore. 
Arch. Neurol. Psychiatr., March 1945, LIII, 247-8. 

See also Ref. 195. 


Disorders 

171. "Infusions into tibial bone marrow: preliminary' report.” H. D. 
Arbeiter. Chicago Pediatr. Soc.: Anter. Journ. Dis. Childr., January' 1945, 
LXIX, 61. 

172. "Allergic manifestations of the newborn period.” G. A. Campbell. 
Canad. Med. Assoc. Journ., March 1945, LII, 280-3. 

173. "Pneumomediastinum in the newborn.” R. M. Lowman and C. S. 
Culotta. Amer. Journ. Roentgenol., January' 1945, LIII, 7-14. 

174. " Paroxysmal tachycardia in an infant the fourth day of life — recovery' 
with digitalis.” P. J. Howard. Journ. Pediatr.. March 1945, XXVI, 273-8. 

175. " Paroxysmal tachycardia in infancy.” D. Leys. Arch. Dis. Childh., 
March 1945, XX, 44-6. 

176. " Late behavioural aspects found in cases of prenatal, natal and post- 
natal anoxia.” M. I. Preston. Journ. Pediatr., April 1945, XXVI, 353-66. 

177. " Roentgenotherapy of hemangioma of the larymx in infants.” H. H. 
Kasabach and G. P. Donlan. Journ. Pediatr., April 1945, XXVI, 374-8. 

178. "Perforation traumatique du pharynx chez un nouveau-ne par 
I’insufflateur de Ribemont-Dessaignes.” (Perforation of the phary'nx in a new- 
born child by the Ribemont-Dessaignes insufflator.) Merger and Alison. Soc. 
Gynec. Obstet., Paris, January' 1944. (Gynec. et Obstet., 1944, XLIV, 24-5.) 
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179. "Asphyxia neonatorum. An evaluation — etiology and treatment." 

H. R. Litchfield. Jotttn. Pediatr., March I9<t5, XXVI, 279-86. 

180. " Phlebothrombosis and phlebostasis of the brain in the newborn and 
in early childhood.” (Discussion on paper by 0 . Marburg and L. Casamajor, 
Arch. Neurol. Psychiair., September 1944, LTI, 170.) Arch. Neurol. Psy- 
chiatr., March 1945, LIII, 240-1. 

181. " The value of serum protein determinations in cases of suspect eryth- 
rodermia desquamativa of the newborn.” K. Glaser and S. M. Markson. Journ. 
Pediatr., April 1945, XXVI, 367-73. 

182. " Gastric and duodenal ulcers in infancy and childhood.” E. J. 
Donovan and T. V. Santiilli. Ainer. Journ. Dis. Childr., March 1945, LXIX, 
176-9. 


Infections 

183. "The method of infection of the newly born with corynebacteria.” 
T. K. Piitz. Arch. f. Hyg., November 1943, CXXXI, 39-82. {Bull. Hyg., 
February 1945, XX, 104.) 

184. "La coqueluche du nourrisson.” (Whooping cough in infancy.) K 
Clement. Presse Med., April 21st, 1945, LIII, 202-3. 

185. " Staph3dococcic septicemia (in an infant of 12 days).” J. Greengard. 
Chicago Pediatr. Soc. : Amer. Journ. Dis. Childr., January 1945, LXIX,, 60-1. 

186. "Spontaneous pneumothorax and stapl^dococcal empj'ema in an 
infant of 18 daj's.” E. Lund. Lancet, May 26th, 1945, L 661. 

187. " Contribution to the stud}' of the index of infection and occurrence of 
tuberculosis in infancy.” G. H. Miyares. and R. 0 . Pedraza. Soc. Cubana de 
Pediatr., Januar}' 1943, XV, i. (Anter. Journ. Dis. Childr., March 1945 - 
LXIX, 189.) 

188. "Tuberculous pleuris}' with effusion in infancy.” J. B. Hardy and 
E. L. Kendig. Journ. Pediatr., February 1945, XXVI, 138-48. 

i8g. " Bronchopneumonia in infants.” Editorial. May 19th, I 945 i 

I, 630-1. 

190. " Pneumococcus meningitis in the newborn. Report of a case with 
recovery and a review of the literature.” P. Hogg and C. D. Bradley. Journ. 
Pediatr., April 1945, XXVI, 406-10. 

191. "Purulent parotitis in the newborn.” H. N. Sanford and I. Shmi- 
gelsky. Journ. Pediatr., February 1945, XXVI, 149-54- 

192. " A bacteriologic, clinical and therapeutic study of acute suppurative 
otitis media in infancy.” A. Latorre and P. F. Landa. Rev. de Otorinolar- 
ingol.. September 1943, HI, 63. {Amer. Journ. Dis. Childr., March 1946' 
LXIX, 190.) 

193. " Conjunctivites diphteriques isolees chez le nouveau-ne.” (Diph- 
theric conjunctivitis in the newborn.) Lacomme and Jamain. Soc. Gynec. 
Obstet., Paris, April 1944. {Gynec. et Obstet., 1944/5, XLIV, 84-5-) 

194. "Sulfadiazine in treatment of dacryocystitis of newborn.” G. V. 
Simpson. Arch. Ophthalmol., January 1945, XXXIII, 68. {Journ. Amer. 
Med. As.soc., April 7th, 1945, CXXVII, 948.) 

195. "Acute glomerular nephritis in an infant with congenital syphilis.^ 

J. Yampolsky and D. F. Mullins, jr. Amer. Journ, Dis. Childr., March 1945. 
i.XIX, 163-72. 
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196. "Paracolon and proteus bacilli in the feces of health}’ infants." E. 
Netcr. Joiini. Pediatr., April 1945, XXVI, 390-4. 

197. " Infantile diarrhoea. - An analy.sis of 216 cases with special reference 
to institutional outbreaks.” P. Ciairdner. Arch. Dis. Chitdh., March 1945, XX, 
22-7. 

198. "Appendicitis in the newborn. Report on case 16 days old.” W. 
Etherington-Wilson. Prnc. Roy. Soc. Med., March 1945, XXXVIII, 186-7. 

See also Ref. 16S, 169, 170. 

Rr.ooD 

199. "Medical progress. The clinical importance of tlie Rh blood type.” 
L. K. Diamond. New. Engl. Joiirn. .Med.. April 19th, 1945, CCXXXII, 
447-50: Editorial. 458-9. 

200. "Distribution of the Rh factor in Indians.” V. R. Khanolkar and 
L. D. Sanghvi. Nature. April 7th, 1945, CLV, 427, 

201. " Iso-agglutination litres in heterosj)ecific pregnancy.” G. H. Smith. 
Joitrn. Path, and Pact., January' 1945, LVII, 113-22. 

202. " Competition of antigens in iso-immunization by pregnancy.” A. S. 
Wiener. Proc. Exp. Biol, and Med., February 1945, LVIII, 133-5. 

203. " An intragroup hemolytic transfusion reaction in an Rh positive 
patient.” G. Speck and E. B. Sonn. Atner. Jottrn. Obstet. and Gynecol., 
February' 1945, XLIX, 273-5. 

204. " Hemolytic transfusion reacdons due to Rh incompatibility. Mani- 
festation of sensitivity to the Rh factor many years after immunization by 
pregnancy.” L. E. Young and D. H. Kariher. Journ. Amer. Med. Assoc., 
March 17th, 1945, CXXWI, 627-32. 

205. " Isoimmunity' to the Rh factor as a cause of blood transfusion 
reactions.” E. L. DeGowin. Journ. Lab. and Clin. Med., April 1945, XXX, 
36S-70. 

206. " Isoimmunization by the Rh factor. A new cause of fetal and neonatal 
morbidity.” P. Levine. Human Fertility, 1944, IX, 65-72. {Biol. Abstr., 
March, 1945, XIX, 526.) 

207. " Ery'throblastosis fetalis in mothers wnth Rh positive blood. Report of 
6 cases, \s’ith comment on iso-immunization with the 'A' and 'B’ agglutinogens.” 
S. H. Polayes. Amer. Journ. Dis. Childr., February 1945, LXIX, 99-102. 

208. " Hemagglutinogen Rh and fetal erythroblastosis. First investigations 
made in Chile.” H. Vaccaro and A. Meza. Rev. Chil. de Pediatr., 1943, X, 
717-33. [Amer. Journ. Obstet: and Gynecol., March 1945, XLEX, 447.) 

209. " Haemorrhagic disease of the newborn.” P. E. Williams. Canad. 
Med. Assoc. Journ., April 1945, LII, 397-400. 

210. " Fetal erythroblastosis.” I. Davidsohn. Journ. Amer. Med. Assoc., 
^larch 17th, 1945, CJO^VTI, 633-8. 

211. " Erythroblastosis producing the picture of obstruction of the biliary' 
tract.” P. L. Aries. Amer. Journ. Dis. Childr., January 1945, LXIX, 60. 

212. "Un cas d’erythroblastose. Anasarque foeto-placentaire et anemic 
associees chez un enfant ayant survecu.” (A case of ery'throblastosis. Associated 
foetal-placental ascites and anaemia in an infant.) M. Lacomme and J. Debray. 
Soc. Gynec. Obstet., Paris, March 1944. {Gynec. et Obstet., 1944, XLIV, 32-5.) 

213. "Hematome sous-cutan6 cranien, au cours d’un sy'ndrome hemor- 
ragique du nouveau-ne.”- (Sub-cutaneous cranial haematoma associated with 
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haemorrhagic syndrome in an infant.) J. Bret. Soc. Gynec. Obsfet., Paris, 
January 1944. {Gynec. et Ohstet., 1944, XLIV, 14-5.) 

See also Ref. 45. 


Nutrition 

214. “Newer concepts of breast feeding’’ (letters). Brit. Med. Journ., 
I, 1945. E. Coldrey ; I. Wilde, April 14th, 530; R. 0 . Barber, April 21st, 566; 
M. C. Jeffries, May 12th, 677; M. Pallot, Maj' 19th, 714. 

215. “Parenteral administration of amino acids.’’ A. F. Hartmann. Journ. 
Pediatr., February 1945, XXVI, 193-5. 

216. “ Parenteral repair of dehydration.’’ S. Z. Levine. Journ. Pediatr., 
February 1945, XXVI, 196-201. 

217. “The results of routine proph3'laxis and treatment of rickets in war- 
time nurseries.” D. Krestin. Arch. Dis. Childh., March 1945, XX, 28-31. 

218. “ Esophageal stenosis due to lactic acid.’’ J. B. Trainer, W. W. Krip- 
paehne, W. C. Hunter and D. A. Lagozzino. Amer. Journ. Dis. Childr., March 
1945, LXIX, 173-5. 

Welfare 

219. “ Expansion of maternal and' child health and crippled children’s 
programs. Recommendations adopted bj' the Steering Committee of Health 
Services advisor^' to the Children’s Bureau, U.S. Department of Labor, Washing- 
ton, D.C., January 28th, 1945.” Journ. Amcr. Med. Assoc., March 3rd, 1945. 
CXXVII, 530-2. ' 

220. “Child health. XI. Care of the newborn baby.’’ C. E. Field. 
Practitioner, May 1945, CLIV, 324-9. 

See also Ref. 31. 

Mortality 

221. “ A century' of changes in the mortality and incidence of the principal 
infections of childhood.’’ A. H. Gale. Arch. Dis. Childh., March I 945 ' XX, 
2-21. 

222. ‘ ' Studies on infant mortality'. I. Influence of social conditions in count} 
boroughs of England and Wales.’’ B. Woolf and J. Waterhouse. Journ. 
Hygiene, April 1945, XLIV, 67-98. 

223. " Infant deaths ’’ (letters). Brit. Med. Journ., 1945, L S. H. Waddy, 
April 14th. 529; T. B. Sellers, April 28th, 607. 

224. “ Infant mortality in the Medway towns ’’ (letter). W. A. Muir. 
Lancet, May 19th, 1945, I, 643. 

225. “The decline of child mortality in Palestine.’’ Bacchi and Kallner. 
Acta. Med. Orient., January' 1945. {Journ. Amer. Med. Assoc., Apnl r 4 • 
1945, CXXVII, 1005.) 

226. “Clinic of the dead fetus.’’ J. N. Noy'ola. Rev. de Cir. Mex., ^ 943 ' 
XV, 417-24. {Amer. Journ. Ohstet. and Gynecol., March 1945, XLIX, 44 “-) 

227. " Accidental suffocation of infants.” Editorial. Brit. Med. Journ., 
April 14th. 1945, I, 524. 


MATERNAL WELFARE 

228. "Report on an English national maternity service. A dige^ 
comment.” N. J. Eastman. Amer. Journ. Ohstet. and Gynecol., Februa . 
1945, XLIX, 285-93. 
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(letter). L. Ilutton. Brit. Med. 


220. “Institutional maternity service” 

JourtK, May 5th, 1945, 1, 639. 

230. “The new Maternity Benefits Regulations” (letter), lii. M. Elder. 
Mciv Zealand Med. Joutii., l-'chruarj’ 1945, XLIV, Oo-i. 

231. “ La asistencia del parto en la Maternidad ' Pedro A. Pardo,’ 
(1940-2).” (Maternity services in the Pedro A. Pardo Institute.) J. L. Martino 
and E. A. Pardo. Obstet. y Giucc. Latin-Amer., januarj' 1945, III, 32-42. 

232. “ La matriscultnra en la nneva Ley de Sanidad Nacional.” (Maternit}' 
services under the new National Health Law.) A. C. Nunez. Rev. Espan Obstet. 
y Giucc., January' 1945, II, 49-54. 

233. " La traitement gratuit a domicile des femmes enceintes economique- 
ment faibles.” (Free treatment at home for pregnant (syphilitic) women with 
low incomes.) J. Boisscau. Presse Med., February loth, 1945, LIII, 77. 

Sec also Ref. 219. 

MATERNAL MORTALITY, MORBIDITY 

234. “The report of the New South Wales Committee on maternal mor- 
talit}-.’’ Editorial. Med. Jotirii. Austr., February' 17th, 1945, I, 180. 

235. “ Maternal mortality. Statistics of the Victoria Bush Nursing Associa- 
tion.” J. W. Barrett. Med. Jotirn. Austr., March 24th. 1945, I, 310-11. 

236. " A mortality study of 187 deaths in 66,376 live births.” J . F. Norton. 
Atner. Journ. Obstet. and Gynecol., April I945> XLIX, 554-66. 

237. “ A study of maternal morbidity'.” W. G. Cummings. Atner. Journ. 
Obstet. and Gynecol., March 1945, XLIX, 409-16. 

OBSTETRIC OPERATIONS. 

238. “ Santos, rey'cs y loros en la historia de la cesarea.” (Saints, kings and 
bulls in the history of Caesarean section.) L. A. Colomer. Rev. Espan. Obstet. 
y Ginec., January 1945, II, 37-44- 

239. “ Five hundred consecutive Caesarean section operations.” E. G. Free. 
Atner. Journ. Obstet. and Gynecol., March i945> XLIX) 401-8. 

240. “ A critical analysis of 22 y'ears’ experience with Caesarean section.” 
R. A. Johnston. Atner. Journ. Obstet. and Gynecol., April 1945, XLIX, 
576-go. 

241 . “ Cesarea extraperitoneal en distocias provocadaS por las partes blandas 
de la pelvis y' en mujeres infectadas. II.” (Indications for extraperitoneal 
Caesarean section in certain cases of dy'stocia of the soft parts and in infected 
women. II.) B. J. Gastelum. Journ. hit. Coll. Surgeons, January' /February 
1945, VIII, 85-92. 

242. “ Vantagens e indicacoes da cesariana extraperitoneal por artificio de 
tecnica.” (Advantages of and indications for e.xtraperitoneal Caesarean section.) 
A. de Castro Caldas. Amatus Lusitanus (Lisbon), February 1945, IV, 107-23. 

243. “ Bilateral, multilocular, pseudomucinous cy'sts of ovaries necessitat- 
ing Caesarean section.” A. H. Ranter. .Atner. Journ. Obstet. and Gynecol., 
March 1945, XLIX, 428-30. 

244. “ Ovariotopiy or Caesarean section?” (letters). Brit. Med. Journ., 
1945, I. M. Donaldson, April 7th, 495; C. MTiite, S. J. Cameron, April 14th, 
531-2: F. J. Burke, April 21st, 569. 
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245. "A new self-retaining vaginal retractor for postpartum cervical 
inspection and repair." E. Guttmann, Amer. Journ. ObsteL and Gynecol, 
March 1945, XLIX, 436-7. 

246. " Notes sur I'cmploi du forceps," (Notes on the use of forceps.) Fortes 
and Granjon. Soc. Cyncc. Obstei., Paris, January 1944. (Gynec. ei Obstet., 
1944', XLIV, 18-9.) 


MISCELLANEOUS 

247. " The Lying-in Hospital of New York." J. B. Pastore. Amer. Journ. 
Obslet. and Gynecol., February 1945, XLIX, 294-8. 

248. " Sobre embarazo imaginario.” (Pseudocyesis.) J. A. Aguerre. 
Arch. Uritg. Med., November 1944, XXV, 536-42. 

249. "Air embolism in obstetrics and gynecology." W. F. Finn. Amer. 
Journ. Stirg., April 1945, LXVIII, 100-2. 

GYNAECOLOGY 

General 

250. " The differential psychology of the American woman. Presidential 
address to the American Association of Obstetricians, Gynecologists and 
Abdominal Surgeons." W. R. Cooke. Amer. Journ. Obstet. and Gynecol, 
April 1945, XLIX, 457-72. 

251. " The influence of gynecologic disorders on the urinarj' system." J. M. 
Hundley and W. K, Diehl. Journ. Amer. Med. Assoc., March loth, 19451 
CXXVII, 572-9. 

252. " Urology connected with, and resulting from, pelvic floor injuries 

and impairments." C, W. Barrett. Urol, and Cutan. Rev., September I 944 > 
XLVIII, 426-30. {Brit. Journ. Urol., March 1945, XVII, 33.) ’ . 

253. " The use of a new contrast medium (Visco-rayopake) in the female 
generative tract." W. B. Norment. Amer. Journ. Obstet. and Gynecol, 
February 1945, XLIX, 253-^0. 

254. " Exploration mecanique complete dc la musculature utero-tubairc par 
la pneumomanometrie." (Complete mechanical exploration of the utero-tubal 
musculature by pneuraomanometry.) R. Palmer. Gynec. ei Obstet., ig44/5’ 
XLIV, 66-71. 

See also Ref. 18, 59. 

Disorders or Function 
Menstrual disorders. 

255. " Absorption of pellets of piogesterone." R. B. Greenblatt and L. Q- 
Hair. Journ. Clin. Endocrinol., January 1945, V, 38-9. 

256. " La roentgenterapia estimulante en el tratamiento de la insuficiencia 
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This paper is, in some respects, a sequel 
to one published by the author in 1940' , in 
which it was shown that the conditions 
causing diminution of the pelvic cavity 
were not the real causes of breech presenta- 
tion at term. It was, at that time, put 
forward that the cause should be sought in 
those conditions which .prevented spon- 
taneous version from taking place. In some 
ways also this paper is an amplification of 
that theme. In the earlier paper the argu- 
ment centred around the chnical impression 
that spontaneous cephalic version tended 
to take place during pregnancy in breech 
cases. It was felt necessary to collect more 
accurate information on this point. IVhile 
doing this, the contention that breech 
presentations were not associated with 
abnormalities in, or of, the pelvis, could be 
re-tested, as also could the alternative con- 
tention that the breech presentation is 
associated udth the extended attitude, with 
multiple pregnane}^ and udth prematurit5c “ 

The fundamental problem of why the 
foetus should present by the head rather 
than by the breech is one which stiU aAvaits 
solution. It has attracted a certain amount 
of speculation, but the theories advanced 
to explain it are not convincing. There are 

A 


the " accommodation " theories, and the 
theory' of gravity. 

1. Accommodation of the foetus to the 
pelvis. 

Arguing from what is, in fact, a false pre- 
mise, namely that when the pelvic brim is 
distorted, or is impinged upon by tumour, 
the foetus presents as a breech, an explana- 
tion is provided in that the circumference 
of the head is (on average) 13 inches^ while 
that of the breech is onty ii inches. There- 
fore the latter engages. 

Even supposing that the premise were 
not false, the measurements quoted are’of 
the foetus at term, yet the breech may pre- 
sent at such a stage of prematurity that the 
head must measure considerably less than 
the figure given. Furthermore, the ultim- 
ate position of the foetus is in most cases 
decided long before the foetus makes an}?- 
real attempt to enter the brim. 

2. Accommodation of the foetus to the 
uterus. 

The uterus is pyriform, wide above and 
narrow below. Whether the uterine walls 
can or cannot exert an influence on the 
position of the foetus \vill depend on the 
quantity of liquor in the amniotic sac. 
Suppose the quantity to be small — then the 
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narrower end of the foetus accommodates 
itself -in the pelvis, and the wider in the 
fundus. This might account for the greater 
incidence of breech in the premature foetus, 
for the head is relatively larger then than it 
will be at term. This theory might suffice 
for the primigravida, though it is difficult to 
believe that the distended uterus of late 
pregnancy does control the foetus so accur- 
ately, but in the case of the multigravida 
and in hydramnios it is scarcely tenable. 

3. The gravity theory. 

It is suggested that the head being the 
heavier end of the foetus, it will naturally 
tend to turn to a vertex as pregnancy pro- 
ceeds. Against this, the head is relatively 
much heavier in the premature foetus than 
it is at term, yet the breech is much more 
common before the 30th week than after it. 
Furthermore the upright position is not 
constantly maintained by the pregnant 
woman, yet spontaneous cephalic version 
will also take place at the appropriate time 
in a woman confined to her bed for some 
coincident condition. 

None of these theories is good enough, 
and as stated earlier, the problem still 
awaits solution. 

I have suggested that for some reason, at 
present unknown, the foetus preferring to 
be born as a vertex, will undergo a version 
if it possibly can, and furthermore it will 
do so at the appropriate time unless it is 
prevented from doing so. Polak* puts the 
same point thus; “ It would have been a 
head, if it could have been a head.” This 
does not advance our knowledge of why 
the foetus tends to present by the head, but 
the corollary suggests why the foetus 
presents as a breech. The factors which 
prWent version are the factors which cause 
the breech presentation (normal earlier), 
to persist until term. 

In the short statistical review published 
in March 1940,' 969 case records of breech 


deliveries at 5 different maternity hospitab 
were examined, and it was found that db- 
proportion was present only 13 times (1.3 
per cent), and placenta praevia 31 times 
(3.2per cent). Anencephaly was present ii 
times, and hydrocephalus 9 times. In some 
of the cases of anencephaly ’and in many of 
placenta praevia prematurity was also a 
factor to be reckoned with, but even dis- 
regarding this, a pelvic anomaly could be 
found only in 6.7 per cent of these 969 
breech cases. In the same series it was 
shown that in 387 cases of placenta praevia 
the foetus presented as a vertex 356 times, 
and only 31 times as a breech. In the same 
series, prematurity was present in 89 cases 
(9.1 per cent), multiple pregnancy in 229 
(23.6 per cent). The extended attitude was 
recorded 362 times (37.3 per cent). In 222 
instances no abnormality was recorded. It 
was on these figures that I based the hypo- 
thesis that the breech presentation should 
be regarded as a persistence beyond the 
stage in pregnancy when to present by the 
breech is normal, and that the persistency 
is due to those factors which prevent spon- 
taneous cephalic version from taking pbcs- 
It has been argued by Gibberd in a per- 
sonal communication that the 
extends its legs^because it is a breech, is 
is the ' ‘ accommodation theory ' in anot er 
guise, the suggestion being that the foe us, 
unable to get the breech and feet toge ^ 
into the pelvis, gets the latter out ot e 
way. There is evidence, however, v ' 
suggests that the extended attitude 0 c 
foetuses is of long standing. He has 
Trillat’s description of fivo cases 0 c 
genital torticollis^ and attributes is 
muscle spasm. In my opinion 1 1 
under-development caused by the 
being on one side in titero for a ’ 

and kept in position by the extende 1 ^ 

I have seen congenital^ 
elderly primi^avida delivered by 
ean section. I have also seen, an ^ P ^ 
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graph is shown of, a baby in whom tlie 
long continued pressure of tlie extended 
arm caused a deep indentation of the skull. 
Chappie and Davidson* show tliat manj' 
congenital malformations are associated 
witli the abnormal foetal position in uiero. 
Thej'^ instance congenital dislocation of the 
hip, hyperextension of tlie knee (“back- 
knees ”), facial as5mmetr3^ and torticollis. 
For these gross abnormalities to take place 
the faulty attitude of the foetus must surely 
have been of long standing, and have 
occurred before that stage in gestation when 
the presence of the feet would make it 
impossible for the breech also to be accom- 
modated in the pelvis. 

To get more light on spontaneous move- 
ments of the foetus I set myself the task of 
documenting m}' observations on a con- 
secutive series of antenatal patients until 
such time as the foetus had been observed 
to present as a breech in i,ooo instances. 

Belie%dng that clinical diagnosis could 
not be made with any certainty in an ade- 
quate percentage of cases much earlier 
than the 30th week, this was about the 
stage at which I elected to make my first 
examination. The patients had all been 
seen earlier than this and any observations 
then made were used. They were also seen, 
subsequently, by myself if I wished, and 
by others if not, and again any relevant 
data were added. As a check on clinical 
diagnostic precision, the presentation at 
birtii was also noted. In this way observa- 
tions covering the whole period when 
palpation is of value, were gradually 
accumulated. After 3J years this part of 
the task was finished. One thousand breech 
presentations had been observed after 
3,875 patients had passed through our 
hands, and mainly through my own. 
Skiagrams were taken if the diagnosis was 
in doubt, though this was not often. They 
were also taken in many instances of 
failed version. 
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Here then were figures by which certain 
hypotlieses could be checked, upon which 
obser\'ations could be made, and from 
which certain conclusions could, with justi- 
fication I hope, be drawn. It may help if at 
this stage I list tliese seriatim. They will- 
be discussed more fully in the matter which 
follow's. 

The Nine Postulates. 

(1) The incidence of the breech presen- 
tation at the 30th week is high. 

(2) In most breech cases, spontaneous 
version takes place. 

(3) Spontaneous cephalic version is a 
manoeuvre which tends to take place once, 
and once only. 

(4) Spontaneous cephalic version is only 
veiy^ rarely followed b}?’ a reversion. 

(5) Spontaneous cephalic version takes 
place at a specific time in pregnancy. 

(6) Spontaneous podahc version is not 
common. 

(7) External version has a higher rever- 
sion rate than has spontaneous version. 

(8) Failed version is associated w'ith 

certain definite clinical findings. , 

(9) Unheralded breech presentation at 
term cannot be eliminated, for reasons 
which will appear later in the text. It too 
is associated with definite, though different 
clinical findings. 

I. The Incidence of Breech 
Presentation. 

The incidence of breech presentation is 
high. One thousand breech presentations 
were observed after 3,875 patients had 
passed through the clinic. 

One w'oman in -4 therefore is known to 
have a breech at some time or other. It 
may well be that an even greater number 
occur. To prove this would necessitate 
repeated skiagrams being taken, a formid- 
able task in peacetime, and quite out of 
the question in time of war. It is hoped that 
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evidence on this point can be accumulated 
gradually. 

Dearnley^ with many others agrees “that 
breech presentation is common till the 34th 
week.” 

Table!. 

Parity and Breech Presentation. 


I 2 

3 

4 

5 

6 

7-8 9 10 II 

523 309 

83 

25 

12 

4 

I 4 I I I 


Parity does not seem to be an important 
factor, 523 of the patients were primiparae, 
443 were multiparae. (The information as 
to parity is missing in some of the earlier 
cases.) 

Breech presentation is thus so common 
that it must be regarded as a normal occur- 
rence at certain stages in pregnancy. 

Ryder' analysing 1,721 cases finds 272 
breeches, an incidence of i in 6. 

2. Spontaneous Cephalic Version. 

In most breech cases spontaneous 
cephalic version takes place. This move- 
ment was observed on 680 occasions : 


Table II. 


As a single process 

599 

times 

In 5 cases occurring twice 

10 

> t 

Followed by SPV and EV 

16 

ft 

After SPV 

II 

ff 

Followed by SPV and FV 

3 

,, 

After SPV, EV and SPV 

I 

tf 

After SPV and FV 

2 

ff 

After EV and SPV 

10 

ff 

After repeated EV and SPV 

2 

ft 

After FV 

26 

tf * 

Total 

680 



SPV = Spontaneous podalic version 
EV = External version 
FV = Failed version 


Thus in 1,000 cases observed spontane- 
ous version occurs 680 times, and in 599 
instances this is the only movement which 
the foetus is seen to undergo. Of the 
..remaining 81 cases there is clinical inter- 


ference in 60 instances which makes it im- 
possible to say what would have happened 
had they been left alone,' but as it stands 
this table shows that spontaneous cephalic 
version is a movement which only vei)' 
rarely takes place twice, only 5 times in 
. these 1,000 cases. 

The influence of parity seems to be un- 
important. In the 599 cases in which the 
movement of spontaneous cephalic version 
Was the only one known to have taken 
place, 312 are primiparae, and 287 nralti- 
parae. 

Polak,' criticizing the operation of exter- 
nal version, makes the point that " it would 
have been a head if it had been left alone.” 

Taussig' states that "with a normal pel- 
vis, normal uterus, and a single foetus, 
Table III. 


Parity and Spontaneous Cephalic Version. 


I 

2 

3 

4 

•56 7 8 9 10 n 

312 

206 

55 

13 

7 I I III 1 


gravity and the kicking movements almost 
always tend to the vertex presentation.” 

They agree therefore that a vertex 
usually results spontaneously. Taussig s 
reasons need further investigation. 

Ryder' on the other hand found that 
only 15 out of 258 breeches underwent 
spontaneous version, but in his series ex- 
ternal version was performed 214 times. It 
seems that Polak was right in suggesting 
that his figure was lower than it would 
have been, had the operation been left till 
later. 

Plates I to 9 are drawings from skia- 
grams of foetuses which underwent spon- 
taneous version. 

3. The Time at which Spontaneous 
Version takes place. 

Spontaneous version takes place at a 
specific time in pregnancy. It is not easy 
however to elucidate this, for we must face 
the fact that we do not know exactly ho« 
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Plates 1TO9. 

Drawings from skiagrams of foetuses which underwent spontaneous cephalic version. All 
skiagrams taken are shown. It should be noted that the general pattern is one of flexion. 
In Plates i, 3, 5, and 8 ... full flexion. 

In Plates 2, 6, and 7 ... semi-flexion. 

In Plates 4, and 9 ... extension. 
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advanced pregnancy is when 'we examine 
a patient. We are not dealing with labora- 
tory animals impregnated on a known date. 
We have to deduce the stage of pregnancy 
from the date of the last menstrual period. 
In this series I have deducted 3 months and 
added 7 days to the ist day of the last 
menstrual period irrespective of the par- 
ticular months involved. When it is noted 
that a patient is at this or that week it is 
appreciated that one may be at least 2 
weeks out in the calculation. Curiously 
enough, however, patients do deliver them- 


taken place by the 34th week. Certainly 
many have taken place before this, and the 
figure for those completed by the 32nd week 
should probably be higher. 

Table IV shows that it is most common 
to find spontaneous version to be completed 
by the 32nd week, with the 31st and 33rd 
weeks coming next. These 3 weeks are 
apparently the critical weeks, and bearing 
in mind what has been said about the limit- 
ations imposed on accuracy; I submit that 
it will not be easy to fix the date more 
accurately than this. 


Table IV. 


Showing the Stage of Pregnancy, in Weeks, by which Version is known to have Taken Place. 


25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 39 

40 

I 

I 

6 

10 

19 

69 

118 

133 

100 

60 

18 

\ 

10 

4 

I 

9 


selves fairly near to the calculated date. I 
do not believe that the height of the fundus 
is of any value in this respect. When one 
pauses to consider that the weight of the 
foetus at term may vary from 5 to 10 
pounds, and that the quantity of liquor 
may be 2 or 10 pints one realizes the limita- 
tions of this observation in assessing the 
duration of pregnancy in terms of weeks. 

The second inescapable fact is that we 
cannot say when spontaneous version takes 
place, but only by what date it is known to 
have taken place. 

Subject to these two limitations however 
it is possible to arrive at an estimated date. 

Dearnley^ states that spontaneous ver- 
sion often occurs up to the 34th week. 
Ryder notes that it takes place between 
the 6th and 7th months (presumably 
between the 27th and 31st weeks). His 
work was done, however, to eliminate the 
breech at term, and his external versions 
were done earlier than in the present series. 
The bulk of his spontaneous versions were 
thus anticipated. 

In the present series the bulk of the 
spontaneous versions are known to have 


4. Reversion. 

Spontaneous cephalic version k only 
rarely followed by a reversion. This is an 
important finding,Tor it is still widely held 
that the foetus is constantly travelling 
around in the amniotic sac, and is depen- 
dent on "chance,” or "gravity or 
"frequent kicking movements” for its 
ultimate position. This is quite certainly 
not so, for, in this series, while in 599 cases 
spontaneous version was the only observed 
movement, in only 25 other cases was this 
version followed by a reversion to a breec • 
This suggests to me that the foetus has 
made a purposive movement, for some 
definite reason. 

The fate of these 25 reversions is as 
follows : 5 underwent a second spontaneous 
version; 16 had an external version per 
formed in the interests of the pa.tient, i a 
external version performed twice t"'® 
not say what would have happened to es , 
17 had they been left); 3 went to term as 

breech cases. ‘ x. j 

The number (25) is too small to study tn 

influence of parity on this 

revert. The figures for what they are wort 
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Gravida 3. 

EV at 29 weeks. 

SPV at 30 weeks. 

SV at 33 weeks. 
Skiagram at 30 weeks. 


Gravida 1. 

EV at 33 weeks. 

SPV at 34 weeks. 

SV at 36 weeks. 
Skiagram at 34 weeks. 


Plates 10 to 12. 


Gravida 2. 

EV at 32 weeks. 

SPV at 32/33 weeks. 
EV at 33 weeks. 

SPV at 33 / 36 weeks. 
SV at 38 weeks. " 
Skiagram at 37 weeks. 


From skiagrams of the foetuses which had been subjected to external version, and which 
had reverted to breech. Plate ii is from a primigra\'ida. Plates 10 and 12 are from 
multigra\'idae. It is seen that the foetuses have more room for movement in these cases. 
All these subsequently undenvent spontaneous cephalic version. 


are given in Table V. The}' seem to show 
that the manoeuvre is more likefy to take 
place in the multipara. 


Table V. 


Primiparae Multiparae 

Total 

SV. SPV. SV 

I 

4 

5 

SV. SPV. EV 

6 

10 

16 

SV. SPV. EV repeated 

I 

- 

I 

SV. SPV. FV. B 

2 

I 

3 

Total 

10 

15 

25 


SV = Spontaneous cephalic version 
EV = External version 
FV = Failed version 


- It is true that the patients were not exam- 
ined evety da3% but the impression that 
these figures reveal tlie correct state of 
affairs is strong. Reversions should have 
been much more commonty observed if 
thej!^ had indeed occurred. 

Herbert Spencer observed that after 7^ 


months the foetus rarety changed its posi- 
tion. We do not know if these were lunar 
or calendar months; assuming the latter, 
then one month contains 4 weeks and 3 
days approximately, so that 7J months 
equals 33 weeks. 

Plates 10 to 12 are from skiagrams taken 
after reversion to breech. 

5. Spontaneous Podalic Version. 


Spontaneous podalic version 
served to occur 134 times thus : 

Table VT. 

was 

ob- 

After spontaneous cephalic version 

25 

times 

After SCV, SPV, and EV 

I 


As an initial movement (i.e. reported to 
be a vertex before the 30th week) ... 

45 


After one external version 

16 


In 32 cases of repeated EV 

46 


After I FV, and i successful EV 

I 


Total 

134 
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Thi? movement is thus seen to occur 134 
times in 3,875 patients or in 3.46 per cent of 
cases. If then the foetus reaches the 31st to 
33rd week as a vertex the chance of this 
presentation being disturbed is remote. 

Table VII. 


Cases in which Spontaneous Podalic Version 


was the Initial Movement. 

SPV. SV^ 

II 

SPV. EV 

20 

SPV. EV. SPV. SV 

I 

SPV. FV. SV 

2 

SPV.FV. B... ; 

4 

SPV. B 

7 

Total 

45 


It was noted to occur as an initial move- 
ment on 45 occasions; one quarter of these 
readjusted themselves. Half were cor- 
rected and again we cannot say what would 
have been their fate. The remaining 


delivered as a vertex, have not been ex- 
tracted from the records. 

Randall” suggests that an X-ray photo- 
graph should be taken after a spontaneous 
podalic version "as an anomaly of the 
foetus may be detected.” 

In this series, with the exception of the 
first, there is no suggestion of any factor 
influencing the foetus. 

6 . External Version and Rextrsion. 

External version has a higher reversion- 
rate than has spontaneous version; a fact 
which suggests that the obstetrician is not 
so clever as the foetus in deciding when the 
operation should be done. The mability to 
date the stage of pregnancy accurately is 
one factor in this. 

In this series the operation was pei- 
formed 330 times (Table IX). 

In the categories marked xvith an aster- 


Table VIII. 


Number 

Age 

(years) 

Gravida 

Vertex noted 

Breech first noted _ 

1090 

23 

I 

34 

42 (anencephaly and spinabifida) 

477 

33 

I 

30 

39 

332 

ig 

I 

40 

40 

994 

29 

I 

33 

38 

X155 

30 

I 

36 

37 

368 

37 

2 

29 

33 

667 

25' 

I 

36 

37 

1122 

23 

I 

31 

35 

828 

21 

I 

33 

38 

671 

44 

3 

36 

38 

1404 

23 

I 

34 

40 


quarter went to term as a breech (Table 
VII). 

The details are here given of the ii cases 
in which spontaneous podalic version 
occurred, and when the patient went to 
term as a breech (Table VIII). 

The details of those starting with an 
SPV and of those cases in which an SPV 
was noted, but which were subsequently 


isk, this interference wassuccebbiu., 
reversion occured (223). In the -v 

marked f the final EV was successful ^ 
The total number of ultimately succ 
external versions is thus 258. 
remaining cases something else happ 
afterwards. The reversion-rate is 

per cent approx. _ .u- ^ the 

Ryder” finds also that one third ot 




Photograph. o£ a baby born as a breech with extended limbs. There is 
marked compression of the skull, and facial asymmetry. 


C.K.V. 
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external versions performed will revert 
(33-3 percent). 

^[cGuiness*” in a short series shows 12 
reversions in 57 e.\tenial versions (21 per 
cent). 

The weeks at which a successful and 


Table IX. 


• SV. SPV. EV 


15 

■fSV. SPV. EV. repeated once ... 

I 

0 

t do. do. repeated thrice ... 

I 

•} 

’ SPV. EV 


20 

SPV. EV. SPV. SV 


1 

• EV 


176 

EV. SPV. SV 


10 

fEV. repeated once 

23 

46 

jEV. repeated twice 

6 

iS 

fEV. repeated thrice 

3 

12 

EV. repeated once, SPV. SV ... 

2 

4 

EV. SPV. B 


6 

*FV. EV 


12 

fFV. EV, repeated thrice 

I 

4 

Total 


330 


SV = Spontaneous cephalic version 


final version was performed in the above 
mentioned 258 cases as shovm in Table X. 
The weeks at which external versions 
are done in those cases where the cephalic 
position is not maintained is also showm. 
Table XI. 

Table 
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Examining Table XI it is seen that the 
incidence of reversion begins to fall off after 
the 33rd week. 

This can also be expressed in percentage 
bj"^ combining Tables X and XI. 

The tendency is for a high percentage of 
versions performed early to revert, while 
after the 31st week this tendency falls off. 

7. Failed Version. 


Failure to turn the breech to a vertex 
occurred on 77 occasions, thus: 

Table XIII. 

SV. SPV. FV. B 

I 

SPV. FV. SV ... 

2 

SPV. FV. B 

6 

EV. SPV. FV. B .. 

3 

FV. SV 

26 

FV. EV 

12 

F.V. repeated 

I 

FV. B 

26 

Total 77 


The failure was subsequently overcome, 
spontaneously 28 times, and by the obstet- 
rician 13 times. In the remaining 36 
instances the patient was delivered as a 
breech. 

Plates 13 to 16 are of drawings from skia- 
grams of foetuses in which version failed, 
X. 


22 23 26 27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


1142 

9 

7 


14 

49 

47 

36 

29 

28 

10 

5 

2 

3 






Table 

XI. 









Week 27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 



Number * 1 

I 

4 

5 

10 

II 

16 

10 

5 

4 

2 

2 

I 







Table 

XII. 









Week 

22 

23 

26 27 

28 

29 

30 

31 32 

33 

34 

35 

38 37 

38 

39 

40 

Finally 















successful version 

I 

I 

4 2 

9 

7 

II 

14 49 

47 

36 

29 

28 • ro 

5 

2 

3 

Version not final 



I 

I 

4 

5 

H 

H 

0 

H 

16 

10 

5 

-4 2 

2 

2 

I 

Approximate percentage 

of 














versions which are not final 


33 

10 

36 

31 

00 

H 

H 

25 

21 

15 

13 16 

28 

50 

25 
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Gravida i. 

FV at 33 weeks. 

SV 33 /34 weeks. 
Skiagram at 33 weeks. 
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Gravida i. 

FV at 34 and 36 weeks. 
SV 36/40 weeks. 



Gravida i. 

FV at 31 weeks. 
Skiagram at 33 weeks. 
SV at 33/34 weeks. 



Gravida i. 

FV at 34 weeks. 
Skiagram at 35 weeks 
SV 35/40 weeks. 


Plates 13 to 16. 

From skiagrams taken after failed version. In all these cases spontaneous 
version followed. 

The attitude is extension in 13, 14, and 16. 

The attitude is flexion in 15. 


and in which spontaneous version subse- 
quently occurred (FV. SV.). 

There wfere 2 stillbirths. In No. 4 Spald- 
ing s sign was noted when she was X-rayed 
and she delivered herself of a macerated 
hydrocephalic. In No. 22 the mother had 
albumen “++” in the urine, and BP 
165/120 (see Table XIV). 


Vaginal bleeding occurred after attemp 
ed version in Cases 18 and 35 * . 

Very little liquor was noted in Cases „ 


9, 27. 

Case 29 was a multiple pregnanC}^ 
Case 23 was the patient's 2na rce ■ 

delivery. . 

The table of cases of failed version re 
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Table XIV. 

Details of Breech Deliveries after Failed Version (36 cases). 


No, 

Case 

number 

Age 

(years) 

Gravida 

Maturity 

(weeks) 

Weight 
of baby 
lb. oz. 

Attitude 

X-ray 

Anaes- 

thetic 

Treat- 

ment 

Fate 

of 

baby 

I. 

998 

22 

-I 

38 

5 

I2j^ 

Extd. legs 

0 

4 - 

ARM 

A 

2. 

69 

28 

I 

40 

6 

7 K 

do. 

. 1 . 

0 

ARM 

A 

3 - 

1137 

35 

1 

38 

3 

10 

do. 

-t 



A 

4- 

498 

19 

I 

35 

7 

0 

do. 

-t 



SB 

5 - 

856 

23 

1 

40 

6 

15 

do. 

■f 

4 - 


A 

6. 

13S9 

24 

I 

38 

6 


do. 

-f 



A 

7 * 

16 

22 

I 

39 

6 

o 5 < 

do. 

4 - 

4 - 


A 

8. 

S 5 

26 

1 

39 

7 


do. 

•f 


ARhl 

A 

9 - 

214 

26 

1 

38 

6 

2 

do. 

+ 



A 

10. 

470 

30 

I 

39 

7 


do. 

4 - 



A 

II. 

1105 

29 

I 

39 

7 

03 < 

do. 

4 - 


ARM 

A 

12. 

105 

27 

I 

40 

6 

4'J 

do. 

4 - 


ARM 

A 

13- 

202 

20 

1 

38 

5 

7 

Well flexed 

4 - 

4 - ' 

ARM 

A 

14 - 

994 

29 

I 

39 

6 

3 




M.Ind. 

A 

15 - 

36S 

37 

2 

40 

7 

oJi 



4 - 

M.Ind. 

A 

16, 

1022 

23 

I 

37 

6 

3 





A 

17 - 

636 

20 

I 

37 

6 

oK 





A 

18. 

160 

29 

I 

36 

5 

5 ^ 



4 - 

ARM ■ 

■ A 

19. 

740 

32 

I 

38 

6 

2 



4 - 

ARM 

A 

20. 

325 

26 

I 

40 

7 

I 3 J< 





A 

21. 

576 

28 

2 

38 

6 

ioj 4 

Ext. limbs 

4 - 


ARM 

A 

22. 

735 

27 

I 

39 

6 


I arm and 












i^leg extd. 




SB 

23- 

896 

25 

2 

35 







A 

24. 

706 

34 

I 

37 

6 

8J^ 

Extd. legs 



ARM 

A 

25- 

862 

25 

I 

36 

6 

1 

do. 




A 

26. 

1123 

20 

I 

37 

7 

oH 

do. 

4 - 


M.Ind. 

A 

27. 

1052 

29 

'2 

40 

7 


do. 




A 

28. 

157 

28 

I 

40 







A 

29. 

loii 

29 

I 

40 

5 






A 

30. 

825 

21 

I 

— 








31 - 

671 

44 

3 

40 

6 

3'A 




M.Ind. 

-A 

32- 

1404 

23 

I 

40 

7 

II 

Extended ' 




A 

33 - 

IIIO 

16- 

I 

38 

6 

8K 

Semi-extd. 




A 

34 - 

358 

30 

2 

37 

6 

8K 

Extd. legs 

4 - 


ARM 

A 

35 - 

roi8 

30 

5 

38 

7 

13 J^ 





A 

36. 

6II 

29 

I 

38 

6 

9 





A 


+ = Skiagram taken, or anaesthetic administered for version. 
A = Bom alive. 

ARM = Artificial rupture of the membranes. 

M.Ind. = Medical induction. 
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Plates 17 to 33. 

From skiagrams taken after failed version. Breech persists till delivery. 

The attitude is extension in : 

17, 18, 20, 21, 22, 26, 28, 29, 30, 31, 32, 33. 

The attitude is semi-extension in : 

19. 23, 25, 27. 

The attitude is flexion in 24. 

The particularly upright stance in numbers 19, 20, 26, 27, 28, 29, 30 and 31 should be 
noted. It indicates a tight application 6f the uterus to the foetus and means that the 

quantity of liquor is small. 


ing in breech delivei^^ at term shows that in 
20 of the 36 cases the attitude was exten- 
sion, and in i other, semi-extension. Con- 
firmation was made b}? skiagram in 16 
instances, in 4 others the observation was 
made at delivery. In 15 cases there is no 
note of the attitude of the foetus. 


Very little liquor was estimated to be 
present in 3 of the cases. 

There was i instance of multiple preg- 
nancy. 

Five were multiparae and the remainder 
primiparae. (In 2 instances the information 
is lacking.) 
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‘ An anaesthetic was administered for 
atterripted version in 9 cases. 

Reproductions of the skiagrams are 
shown (Plates 17 to 33). 

Breech Deliveries. 

The number of women who were known 
to have a breech presentation at some time 
or other in their pregnancy and who were 
subsequently delivered as a breech was 85, 
or 8.5 per cent. The other 91.5 per cent are 
eliminated. This figure of 85 is made up 
as shown in Table XV. 

Unheralded Bre 


Tabix XV. 


SV, SPV. FV. B ... 


X 

SP. FV. B 


6 

SPV. B 


5 

EPV. B 


2 

EV. SPV. B 


3 

EV. SPV. FV B ... 


3 

F.V. B 


26 

B 

... 

39 


Total 

85 


EPV = External podalic version. 

XVI. 


Deliveries {32). 


Number 

Age 

(years) 

Parity 

Maturity 

(weeks) 

Baby's 

weight 

lb. oz. Attitude 

Notes 

Resnit 
to baby 

723 

23 

1 

39 



1st of twins 

A 

843 

23 

I 

35 

I 

14 

1st of twins; macerated 

SB 





2 

7 

2nd of twins; macerated 

SB 

63 

31 

I 

38 

5 

o)i 

2nd of twins 

A 

II4 

25 

I 

40 

v.small 

Alacerated 

SB 

162 

37 

4 

.36 

4 

6 

Maternal BP 180/ 120 ARM 

A 

974 

24 

I 

38 

7 

2 Extended 

Very 'little liquor 

A 

825 

23 

I 




Transferred 


1238 

22 

2 

36 

4 

I 

ist of twins 

A 

1271 

28 

2 

37 



Macerated, small placenta 

SB 

1223 

37 

3 

29 

2 

4 

Premature 

D 

1274 

26 

3 

40 

6 

13 

ist of ttvins 

A 

S70 



34 



Transferred 


7 

21 

2 

31 



Premature 

0X5 

203 

< 25 

I 

41 

7 


Hydrocephalus; spinabifida 

A 

872 

2X 

I 

40' 

5 

3 Extended 

Spinabifida; talipes 

oi? 

1229 

32 

I 

40 

6 

V/i Extended 

■ Undiagnosed 

A 

415 

27 

I 

32 

5 

7 

Macerated; anencephalic 

SB 

541 

34 

2 

36 

4 

12)4 

2nd of twins 

A 

578 

27 

2 

38 

3 

6 

2nd of twins 


684 

26 

2 

38 

6 

2 

ist of twins 


960 

30 

2 

38 



One of twdns 

A 

■ 411 

42 

I 

36 

4 

4 

2nd of Bvins 

SB 

283 

27 

I 

26 

not 

1st of twins 




. 


weighed 

2nd of Hvins 

A 

1199 

37 

2 

38 

7 

II 

2nd of tavins 


939 

26 

2 

40 

6 


Hypospadias 

A 

365 

32 

I 

40 

5 

0 

2nd of twins 

A 

1042 

35 

5 

26 



Macerated: premature 

SB 

178 

37 

3 

30 

2 

7 

Placenta praevia 

A 

73 

35 

5 

36 

8 



A 

1044 

24 

2 

42 

7 

iK 

Little liquor 
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With the exception of the external 
podalic versions followed by breech deliv- 
er}^ and of the cases of breech deliver^' 
without any recorded movements, either 
spontaneous or induced, these breech 
deliveries have been described earlier in 
the text. It remains only to enlarge upon 
tliese two exceptions. 

Exterua] Podnlic Versioji (2). 

There were two cases in which tliis 
operation was performed. One was previ- 
ously a brow presentation in a primi- 
gravida, the other was a se.xtipara witli an 
oblique lie (Table XVI). 

In addition to these 32 cases, there 
were 7 others the notes of which could not 
be traced. One was known to be a case of 
twins, and i a premature. 

Rearranging Table XVI we see that the 


32 breeches are made up as follows : 

One of twins 15 

Premature or macerated 6 

Spinabifida (i with hydrocephalus) 2 

(Anencephaly also macerated i) 

Nothing unusual 4 

Information lacking 2 

Little liquor 2 

Placenta praevia • 1 


There was i placenta praevia. The foetus 
was also premature. 

Stillbirths. 

In Table XVI, where the information of 
32 breech deliveries is complete, there are 
II stillbirths. 

They are made up as follows : 

Macerated foetus 5 

Premature 5 

Abnormal foetus i 

One premature baby died subsequently. 

In Table XVI, where the information of 
failed version there were 2 stillbirths, i was 
macerated, and in the other case the mother 
was severe!}? toxic. 
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In tlie whole series therefore 13 stillbirths 
and I neonatal death occur. In 13 of these 
tile chance of survival was hopelessly pre- 
judiced. In the remaining i the maternal 
toxaemia must have prejudiced the chance 
of survival. There was no other foetal 
deatli. Fourteen foetal deaths tlius occur in 
87 cases (16 per cent). 

As only i of these could have surv'ived, 
the “ deliver}? mortality ” is 1.14 per cent 
or nil, according to how the influence of the 
maternal toxaemia in Table XIV, No. 22, is 
assessed. 

Discussion. 

It is probably agreed that the incidence 
of breech at some time or other in preg- 
nancy is high. It was surprising to find it 
so high, but as the notes of aU patients pass- 
ing through the clinic during the period of 
the investigation were perused, and the 
information used whether or not the 
patients had been seen personally, the 
question of selection is eliminated. 

Breech presentation is regarded with too 
much apprehension by the patients. It 
should be possible, however, if medical^ 
students and midwives are correctly taught, 
to build up the concept that this presenta- 
tion is normal at a certain stage in preg- 
nancy. Such phrases as “the baby is 
upside down ” (when incidentally it is 
in the position we aU prefer) , and that ‘ ' the 
baby is the wrong way round,” should 
disappear. No good can be done bj? 
causing an antenatal patient to think that 
there is something* wrong, or that she is 
abnormal. 

From the figure given earlier it can be 
anticipated that spontaneous version will 
take place in 3 out of 5 patients. The 
patients can be told this and they will look 
forward to having this confirmed at their 
next visit. 

\Vhy spontaneous version takes place 
requires further investigation. The fact that 
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it is usually a solitary movement, and that 
it takes place at a specific time in preg- 
nancy, is against its being a purely chance 
phenomenon. If it is due to gravity then 
it would have to be shown that the specific 
gravity of the foetal head becomes pro- 
gressively greater than that of the caudal 
end. This still would not explain why ver- 
sion takes place in the recumbent patient, 
or why the new position is sometimes 
reversed again. 

Why spontaneous podalic version takes 
place is also an interesting speculation. It 
does not occur often enough to lend sup- 
port to the theory that, the foetus is con- 
stantly changing its position, and that 
therefore the choice of heads or tails at term 
is decided by chance. It is worthy of note 
that it happened in only 25 instances after 
spontaneous version, whereas it occurred 
64 times after external version. It could be 
inferred that if the conditions necessary for 
cephalic version are not present then re- 
version may take place after an external 
version prematurely performed. 

Why spontaneous cephalic version does 
not take place is more easily elucidated. 
Examination of Tables XIV and XVI, 
where the details of 68 cases are set out, 
shows the following facts : 

Extended attitude of the foetus {5 times 

associated with little liquor) 23 

Twin pregnancy 17 

Premature and/or macerated 7 

Abnormal foetus 3 

In 50 out of the 68, therefore, there is 
something to consider, and it seems justifi- 
able to postulate that, in the premature and 
the abnormal foetus, the conditions neces- 
sary for spontaneous version have not yet 
occurred, and that, in the cases in which 
the limbs are extended and when there is 
little liquor, the foetus can no more get 
round than can the obstetrician force it 
round. VTien tivins are present the foetuses 


may mutually prevent each other froin 
turning. 

In this series these are the causes of the 
breech presentation. Contracted pelvis, 
fibroid or ovarian cyst were not found. 
Only I placenta praevia was noted andpre- 
maturify was a coincident factor. 

' Stein” of Chicago notes the frequency 
of the extended attitude in breech cases, 
and its relative infrequency in vertex cases 
and has speculated that this may be one of 
the causes of breech presentation. He 
points out that in an analysis of skiagrams 
taken in late pregnancy, and in labour, the 
attitude of deflexion is the rule. 

Henderson” of Detroit found “ the ex- 
tended attitude ” (meaning extended legs) 
in approximately 75 per cent of cases. 

When spontaneous cephalic version does 
not take place it can be assumed that either 
there is very little liquor, or that the limbs 
are extended. If facilities are available 
this last point is easily checked. 

When performing external version, the 
conditions m utero must be kept in mind. 
The emphasis should be laid on inducing 
the foetus to undo its extension, and to turn 
rather than on the attempt to force around 
an inanimate object of the wrong shape. 
The foetus will respond to stimuli as Bar- 
croft” and others have shown. Gentle 
pressure on the cephalic end will 
always induce vigorous movements. T u 
may well undo the extended attitude, an 
the foetus, “taken unawares,” ® 
moved around partly or wholly. The foe s 
should be taken, around the way of leas 
resistance. There is no need to fear caus 
ing the extended attitude; that is there 
already. As the foetus is most responsive 
to pressure on its facial aspect, turnup 
backwards is often successful when or 
ward or orthodox version fails and '' 
advocated by Spencer” in 1901 thoug 
based on an experience of only 0 cas - 
Only one pole should be pressed upon a 
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time to allow the foetus to bulge out tlie 
utenis at the other. The operation must 
never be so violent as to distress either 
motlier or foetus, and it can be repeated 
every week or oftener if it is thought neces- 
sar\' , uutil.the final decision is reached. 

Anaesthesia is unlikely' to help in most 
cases. Patients are taught the virtues of 
relaxation antenatally as a preparation for 
their labour, and much better relaxation 
can be achieved witli a patient’s intelligent 
co-operation than will be obtained with 
anything short of deep anaesthesia. When 
this deep anaesthesia has been obtained, 
the temptation to overcome the obstinacy 
of the foetus is too great for many to resist ; 
and that way lies disaster. Wrigley*’ gives 
the appalling infant mortalit}' figure of 13 
per cent after external version under anaes- 
thesia. In this series it was onl}' employed 
when the patient was intolerant of any 
attempt being made without. It was used 9 
times in 392 attempted versions. No foetal 
death occurred. 

Antepartum haemorrhage (accidental) 
occurred tsvice. Once very slightly at the 
time of a version under anaesthetic; once 
a fairly considerable loss occurred in a 
patient who had had an external version 
10 days previously without an anaesthetic. 

If the breegh delivery is conducted by an 
experienced obstetrician or midwife, then 
the mortality does not seem to be any 
higher than in the case of the vertex. The 
breeches which are lost by the experienced 
are often cases of dystocia. Breech foetal 
survival should be compared wth the sur- 
\nval rates of the vertex in dj^tocia if a 
correct sense of proportion is to be main- 
tained. 

It is when difficult deliveiy is added to 
the unusual presentation, that the mortality 
begins to go up. It is incumbent therefore 
on the obstetric team to see that no woman 
who has a persistent breech shall also be 
asked to deliver herself of a large baby 
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which we also know from experience will 
in the great majority of cases be in the 
extended attitude. 

If the- baby seems large or the pelvis 
small, then failure to eliminate the breech 
by tlie 38tlr week, is strong indication for 
the induction of premature labour, or, if it 
is held tliat even then the foetus is too large 
for comfort, the indication is for planned 
Caesarean section at term. 

This plan has been followed in this series. 
Of the 38 persistent failed versions, 4 were 
medically induced, and 11 surgically by the 
rupture of the membranes. One Caesarean 
section was performed. In the remaining 
22 the size of the foetus-, and the capacity 
of the pelvis were correctly judged to allow 
of a good prognosis being given and no 
interference was necessary. Seven pounds 
13 ounces in a primigravida, and 8 pounds 
ounces in a multigravida, were the 
heaviest babies bom as a breech. 

The weight groups were as follows : 


Pounds 

Pounds 

Pounds 

Pounds 

Pounds 

3 to 4 

4 to 5 

5 to 6 

6 to 7 

7 to 8 

I 

0 

4 

18 

10 


The deliveries were conducted by the 
rotation method described by L0vseT® of 
Bergen, and in most cases the forceps was 
applied to the after-coming head. 

The Skiagrams. 

Examination of the drawing of the skia- 
grams shows that when the foetus eventu- 
ally turns the attitude is for the most part 
flexion or semi-flexion, whereas when the 
foetus resists version tiie attitude is most 
often extension. The quantity of liquor in 
the uterus can also be gauged bj’^ the stance 
of the foetus. 

It is also seen, however, that it is not pos- 
sible to say from the examination of a 



JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


434 

photograph, what will happen, but only 
what is most likely to occur. 

Summary. 

By way of summarizing, I return to my 
nine postulates. 

Breech presentation in pregnancy is so 
common that at the appropriate stage it is 
normal. It is the persistence beyond this 
stage that constitutes the abnormality. 

In 6o per cent of cases spontaneous ver- 
sion will take place. 

Once it has taken place reversion only 
very seldom takes place. 

Version is shown to be most often com- 
pleted by the 32nd week. 

External version as a therapeutic 
measure is therefore indicated for the 
breech persisting after the 32nd week. 

Failed version usually means little liquor 
and an extended attitude. 

These two factors therefore, stand out as 
the real aetiological factors of breech pres- 
entation at term. 

, Multiparity and prematurity are also 
factors. 

The clinical work upon which this paper 
is based was done at The British Hospital 
for Mothers and Babies at Woolwich. 

In January 1941, when the maternity 
department at the Memorial Hospital, 
Woolwich, was shut down, I asked per- 
mission to see antenatal cases at this hospi- 
tal. Not only was permission graciously 
given by Miss Gregory and Miss Cashmore, 
but the utmost assistance was afforded to 
me by the staff there, all very experienced, 
midwives, among whom I would particu- 
larly thank Sister Nield, and Sister Grose 
for the help they have given me. I have 
been able to use the observations made by 


the other physicians; their notes were an 
indispensable supplement to my own, and I 
am yery grateful to them for their assis- 
tance. 

Dr. Eileen Wise was in charge of most of 
the deliveries. The fact that the only babies 
which were lost in this series were 5 macer- 
ated, 6 premature, and i abnormal foetus, 
is a tribute to her obstetric skill, and I 
record my profound admiration for it. ■ 

I am also grateful to Professor Browne 
for reading through this paper prior to its 
publication and for his helpful criticism. 
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Body Temperature — A Diagnostic Aid in Menstrual 
Disorders and Sterility 

BY 

H. E. Nieburgs, M.D. 

Clinical Assistant, Endocrine Clinic, Westminster Hospital, London. 

As earty as 1904 Van der Velde* discussed struating women showed a. constant bi- 
the variations in body temperature which phasic curve with a constant luteal phase, 
occur during the menstrual cycle. In the Fluctuations of temperature occurred 
last few years additional evidence of the between o.3°F. and i°F. with the follow- 
diagnostic value of body temperature ing changes during the menstrual cycle : 
graphs has accumulated. Premenstrual phase. Fall of tempera- 

Palmer made observations on 35 nor- tore, 
mally menstruating women during 130 Menstrual phase. Low temperature, 

complete cycles. The temperature graphs Oestrogenic phase. Low temperature, 

showed usually a constant biphasic curve Ovulatory phase. Sudden rise of tem- 

wth a relatively constant luteal phase, perature. 

independent of the length of the cycle. The Luteal phase. Sustained elevation of tern- 
patients took the rectal temperature every j>erature. 

morning on awakening. In no case ob- He observed that injections of oestrogen 
served was there any discrepancy between lowered the basal body temperature, 
the phase of the cycle as indicated by the whereas injections of progesterone raised 
basal body temperature curve and the endo- ’ the basal body temperature, 
metrial specimens. The following observa- Williams* investigated the basal body 

tions were made : temperature of 35 women during 2 months, 

Secondar)'^ amenorrhoea due to persist- in correlation with their basal metabolic- 
ent follicular activity (as confirmed by rate and found temperature variations 
endometrial biopsy). Basal body tempera- during the cycle to be behveen o.9°F. and 
ture persistently low. i.6°F. with a low point of temperature on 

Secondary amenorrhoea due to primary the day of ovulation. He could not detect 
pituitarj'' dysfunction. Basal body tempera- any correlation between basal body tem- 
ture higher without fluctuations (similar to perature and basal metabolic rate, 
the type seen in menopausal women). Lyon’ investigated the basal body tem- 

Oligomenorrhoea (ijto 6 months cycles) : perature in cases of functional dysmenor- 
Basal body temperature showed a constant rhoea during 127 cycles in 30 females aged 
rise 14 days before menstruation. 16 to 34 years, and noted the characteris- 

Onset of pregnancy : Basal body tem- tic rise in the temperature curve preceding 
perature showed sustained temperature each flow when pain occurred. When 
elevation. occasionallj? the temperature cur\'e lacked 

Martin’ had 99 patients taking the vaginal the premenstrual rise, and thus labelled a 
or rectal temperature during 181 cycles, cycle as non-ovulatory, dysmenorrhoea 
The temperafere graphs of normal men- did not occur in that cycle. Lyon con- 
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dudes that a progestational endometrium 
is necessary for the ij'^pical cramps of 
functional dysmenorrhoea, and that the 
basal temperature curve can be of help in 
differentiating functional dysmenorrhoea 
from other kinds of menstrual pain. 

Tompkins' corroborates the findings of 
others and reports coitus or artificial 
insemination leading to successful preg- 
nancies when practised on the sudden rise 
of temperature after its previous low drop 
during the midcycle. 

Investigation of Vaginal and Oral 
Temperature Curves in 41 Women 
During 150 Cycles. 

Experimented Procedure. 

The 41 women comprised subjects with 
normal cycles, menopausal patients, and 


patients suffering from various forms of 
primary and secondary amenorrhoea, 
menorrhagia, intermenstrual bleeding and 
dysmenorrhoea. The effects of oestrogen, 
progestogen, androgen and vitamin B 
administration on the temperature cur\-e 
were investigated. All women took vagi- 
nal, oral or both temperatures simultane- 
ously eveiy day at the .same time, usuall.v 
in the evening. 

Results. 

Women with normal cycle (Fig. i). 
Twenty-three cycles were investigated. 

Premenstrual phase. Fall of tempera- 
ture about 1 or 2 days before menses. 

Menstrual phase. Further decrease of 
temperature which may reach a level as 
low as 97°F. followed by a rise to about 
gS^F. or 99°F. 
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FolUcular phase. This phase is charac- 
terized by a low fluctuating temperature of 
approximately 98.4°F. to g9°F, 

Ovulatory phase. In normal women a 
sudden fall of temperature usually occurs 
on the 14th day before the onset of menses. 
It sometimes reaches a point as low as 
97°F. followed by a sudden rise. 

Luteal phase. A sustained elevation of 
temperature reaching ioo°F. or higher, 
continuing until about i or 2 daj'S before 
the menses. 

Mid-luteal phase. A slight decrease of 
temperature takes place at this phase, cor- 
responding uath the oestrogenic peak. 


Oral and Vaginal Temperature. 

Thirty-four cycles have been observed 
of patients taking oral and vaginal tem- 
peratures simultaneously, and these tem- 
perature curves in all cases show an almost 
identical pattern. Rise and fall of vaginal 
temperature is almost always accompanied 
by a rise and fall in oral temperature. The 
follicular, ovulatory and luteal phases are 
well expressed by the oral temperature 
(Fig. 2). In the normal woman the dif- 
ference between oral and vaginal tempera- 
ture taken in the evening is about o.6°F. 
to o.I2°F. (Fig. 2). This difference may 
decrease or increase, or disappear com- 
pletely in various forms of genital hj^o- 
plasia (Fig. 3). The curv’es of morning 
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temperature differ, from those taken in the a greater increase of vaginal than of oia! 


evening, particularly when the patient' is 
given treatment which elicits temperature 
changes (Fig. 4). 

Although the temperature curves are of 
the same pattern, the oral and vaginal tem- 
peratures react differently to oestrogen and 
progestin. Each of the hormones acts 
individually, producing curves of different 
height, a fact which greatly facilitates the 
diagnosis of functional disorders. 

Progestin in Presence of Oestrogen. 

Observation of vaginal and oral tem- 
perature curves (both temperatures taken 
simultaneously) throughout many cycles 
has revealed that progestin administra- 
tion in the_ presence of oestrogen produces 


temperature. Although both . oral and 
vaginal temperature curves rise, the dis- 
tance between the curves increases (Fig. 

5.) 

Oestrogen, 

The administration of oestrogen, on the 
other hand, produces a greater decrease in 
oral- than in vaginal temperature (Figs. 6 
and 7). Thus, both progestin in presence 
of oestrogen, and oestrogen increase the 
distance behveen the oral and vaginal 
curves. 

Progestogen in Oestrogen Deficiency. 

Administration of progestogen in the 
absence or relative deficiency of oestrogen, 





440 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


Fig.5 



has a greater effect on the oral than on the 
vaginal increase of temperature, causing an 
approximation of the curves (Fig. 7). The 
oral curve, free from the temperature 
lowering action of oestrogen, rises at a 
relatively greater rate towards the level of 
the va^nal curve. The oral curve rises 
proportionately to the relative or absolute 
state of oestrogen-deficiency, and may 
reach the level of the vaginal curve and 
be separated only after renewed oestro'genic 
activity occurs, or progestin withdrawal 
takes place (Figs. 6 and 8). 

Both progestogen and oestrogen increase 
the distance of the temperature curves, 
progestogen with predominant action on the 
vaginal temperature, and oestrogen dom- 
inating the oral temperature. 


Secondary Amenorrhoea. 

The temperature in cases of secondary 
amenorrhoea due to protracted follicular 
activity, either of polyfollicular or hyper- 
follicular nature, shows a persistently lo"' 
curve, either fluctuating or constant (Figs- 
II and 12). It is tempting to associate the 
constant low temperature with hyperfollicu- 
lar amenorrhoea and the fluctuating lo" 
temperature with polyfollicular amenor- 
rhoea. A higher temperature curve fre- 
quently observed in secondary amenor- 
rhoea, is presumably- due to pituitary 
failure or persistent luteal activity, or 
both (Fig. 10). 

Oligomenorrhoea. . 

The follicular phase is prolonged an 
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menses occurs 14 or more daj's after ovula- 
tion (Fig. 8). 

Menorrhagia. 

There is constant]}^ a prolonged follicular 
phase vith dela}'’ed ovulation and short 
luteal phase (Figs, it and 15). 

The temperature, however, does not fall 
as normally in the premenstrual phase, but 
remains on a high level until the end, of the 
menstrual phase. 

Dysm en orrhoea. 

Thirtj’-eight cj'cles were e.xamined and 
all showed a lack of the normal oestro- 
genic fall of temperature one or two days 
before onset of menses. On the contrary'’. 
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a rise of temperature occurs which de- 
creases onlj' at the end of menstruation or 
after menstruation has ceased (Figs. 6, 8, 
14, 15 and 16). 

Patients taking both oral and vaginal 
temperatures show a rise of both cun’es 
prior to menstruation. 

The oral temperature, however, in- 
creases at a greater rate than the -vaginal, 
approaching and finall}^ reaching the level 
of the vaginal curve before or during 
menses. Renewed oestrogenic activity 
lowers both cun'es with predominant 
action on the oral temperature so that the 
distance between the curv'^es again increa- 
ses (Figs. 6 and 8). 
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An exacerbation of pain was noted in 
those cycles in which such approximation 
or union of the cur\'es occurred (Figs. 6 
and 8). 

7 n terinenstnml Bleeding. 

Patients suffering from intermenstrual 
bleeding show a relativety high tempera- 
ture curve with only minor fluctuations. 
Bleeding each time is associated with only 
slight increase in temperature (Fig. 17). 

Menopause. 

The temperature during the menopause 
may be either high or low, and always 
shows a constant pattern or with verj^ slight 
fluctuations (Fig. 18). 


Oestrogen Administration. 

Administration of oestrogen always 
produces a lowering of temperature, fre- 
quently producing a characteristic 
of marked up-an-down fluctuations of i 
and more (Figs. 19 and 20). 

It is interesting to note ftat this charac 
teristic curve of marked up-and-down hue 
tuation in some cycles occurs about 12 
days after the beginning of oestrogen a^^ 
ministration, lasting •about 12 to 14 
In other cycles it may start 12 to 14 ® 

followed bya sustained rise of tempera r . 

Oestradiol benzoate 60,000 unite 
muscularly injected in 3 doses of 20, 
I.B.U. over 2| hours into a menopausa 
woman produced a decrease of tempera ur 





Fig.9 
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by 2°F. within 4 hours after the last injec- 
tion, and remained at this level for 7^ 
hours (Fig. 21). 

Progesterone 2 c.cm. (2 mg.) intramus- 
cularly stopped the beginning rise of tem- 
perature and kept it at a low level for a 
further 3 hours, probably by protecting 
oestrogen against its inactivation, Pincus 
and ZahL' The temperature then returned 
to the pre-injection 'level, proceeding how- 
ever, with marked fluctuations (Fig. 22). 

Progestogen Administration . 

Administration of ethynil testosterone in 
the dosage of 60 mg. daily sublingually for 
5 days to patients suffering from secondary 
amenorrho^a due to protracted follicular 
activity (either hypo- or poly-follicular) 
causes constantly a marked even rise of 
temperature and onset of bleeding about 


2 days after cessation of treatment (Figs. 
11,22 and 23). 

If progestogen is given together wth 
oestrogens as, for instance, Lutocyclin 15 
mg. with oestradiol benzoate 25,000 1 .B.U. 
in one syringe intramuscularly in 3 doses 
on alternate days, it causes only very slight 
increase of temperature followed on the 
3rd or 4th day after cessation of treatment 
b}7 menses of normal length and flow (Fig. 
24). 

Androgen Administration. , 

Administration of testosterone propion- 
ate or methyl testosterone in small doses 
expresses itself in a decrease of tempera- 
ture if given during the follicular phase 
(Figs. 14 and 15) . This is in accord with the 
findings of Selye and others® that androgens 
in small doses have folliculoid activity. The 


Fig. 10 





Fig,i2 
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beneficial effects of androgens in the treat- 
ment of menorrhagia, metrorrhagia and 
polymenorrhoea may be due, not to its 
constricting effect of the myometrial spiral 
arterioles as hitherto believed, but to its 
folliculoid action. 

Vitamin B Administration. 

Vitamin B administration to patients 
vith high oestrogenic level due to pro- 
tracted follicular activity causes a marked 
increase of temperature (Figs. 12 and 13). 
This fact is in accord with Biskind and 
others’ who found that vitamin B increased 
the inactivation of oestrogen in the liver. 


Discussion. 

The temperature variations during the 
menstrual cycle closely correspond to 
changes in glandular activity, partic^arly . 
of the pituitary gonadotrophic, follicular 
and luteal hormones. It is suggested that 
the decrease of temperature is an expres- 
sion of oestrogen activity, whereas tem- 
perature rise is caused by the corpus 
luteum hormone. 

Premenstrual Phase. 

The fall of temperature during the pre- 
menstrual phase is due to coipus luteum 




Fig.l4 
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regression and renewed oestrogen excre- 
tion. 

Oestrogenic activity is preceded by 
oestrogen and progestin withdrawal and 
coincides with the release of follicle-stimu- 
lating hormone of the anterior pituitary and 
formation of new follicles. 

Memtmal Phase. 

During the menstrual phase the tem- 
perature continues to decrease, owing to 
the still very vigorous release of F.S.H. 
which causes a high rate of follicle matura- 
tion. Increased oestrogenic activity inhibits 
the excretion of F.S.H. from the pituitary 
and decreases the rate of follicle matura- 
tion, which results in a diminished oestro- 
gen excretion. This corresponds to the 
subsequent rise of temperature during the 
menstrual phase. 


Follicida)\Phase. 

The sustained low fluctuating tempera- 
ture during the follicular phase corresponds 
to a more or less even rate of follicle matu- 
ration and oestrogen excretion. 

Ovulatory Phase. 

Usually, on the 14th day before menstrua- 
tion, oestrogen excretion reaches its highest 
peak causing the sudden drop in tempera- 
ture. This is followed by vigorous release 
of luteinizing hormone from the anterior 
pituitary which produces ovulation and 
corpus luteum formation with increased 
progestin excretion. 

Luteal Phase. 

At this stage the temperature rises to a 
level between 99°F. and ioo°F. or more, 


Fig.iS 
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and remains at this level with slight fluctua- 
tions throughout the Avhole luteal phase. It 
declines i or 2 days before onset of menses. 

Mid-lntealPhiifse. 

The slight decrease of temperature 
is caused by the oestrogenic peak occurring 
at this stage of the phase. 

The diHerence between the lowest tem- 
perature in the follicular phase and the 
highest temperature in the luteal phase is, 
in the normal woman, approximafely 
i. 4°F. It is interesting to note that this 
diSerence is less obvious with the increased 
grade of genital hypoplasia (Fig. 3). 

Secondary Amenorrhoea. 

Two kinds of secondaiy amenorrhoea 
have been included in the classification of 
c 


temperature curves, one characterized by 
persistently low temperature, and the other 
associated with a higher temperature curve 
(Figs. 10, II and 12). 

The patients presenting a low curve 
showed normal genital development fre- 
quently associated with a tendency to 
obesity. Neither protracted nor cyclic 
oestrogenic treatment is of any avail in 
producing oestrogen withdrawal bleeding 
in these patients. 

In the author’s experience ethynil testos- 
terone 60 mg. sublingually daily for 5 days 
always produced bleeding on the and or 
3rd day after cessation of treatment in 
patients suffering from hyper-oestrogem'c 
amenorrhoea due to protracted h3q)er- or 
poIy-foUicular activity (Figs, ii and 23). 
Such patients who, in addition, suffered 
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from obesity showed a loss of weight under 
continued treatment. Progestogen adminis- 
tration to these patients is always accom- 
panied by a rise of temperature. 

The persistent state of amenorrhoea in 
untreated patients with a high oestrogenic 
level may be due to the fact that the hor- 
mone is constantly above the endometrial 
sub-threshold bleeding point, and adequate 
to maintain the proliferated mucosa with- 
out causing endometrial breakdown and 
bleeding. 

It is doubtful whether an upper bleeding 
threshold exists in view of the fact that 
most cases of amenorrhoea treated by 
oestrogen withdrawal showed by their 


vaginal temperature curves, either signs of 
pituitary or direct” ovarian stimulation 
(Figs. 10, 20, 25, 26, 27 and 28), or sub- 
direshold- oestrogen withdrawal bleeding 
(Figs. 9, 35 and 27). 

It seems more justifiable to speak of 
menses accompanied by a high oestro- 
genic level as in the case of normal menses 
which, although preceded by oestrogen 
withdrawal, -is usually associated with a 
high oestrogenic level. 

Low oestrogenic bleeding, on the other 
hand, occurs in cases of menorrhagia, 
metrorrhagia and intermenstrual bleeding 
(Figs. 14, 15, 16 and 24), is usually of pro- 
tracted nature and is easily suppressed by 
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raising the oestrogenic level. One injection 
of oestradiol benzoate 100,000 l.B.U. 
intramuscularly usually stops bleeding 
within 24 hours. 

A low constant temperature curve seems 
to be associated with hyperfollicular 
amenorrhoea, whereas the low curve with 
slight fluctuations may be a sign of poly- 
follicular amenorrhoea. The latter is 
usually of shorter duration (Fig. 12). 

The constant high temperature cjirve 
denoting oestrogen deficiency is usually 
found in patients wth signs of genital hypo- 
plasia (Fig. 10). 

In cases of a vaginal evening temperature 
curve above the level of g8.8°F. (Fig. 29) 


the treatment of choice is cyclic oestrogen- 
progestogen administration (Fig. 7). 

At values below g8.8°F. denoting a 
somewhat higher oestrogenic level sole 
oestrogen withdrawal treatment may 
suffice (Figs. 27, 28 and 29). 

As the oestrogenic level increases the 
administration of the hormone may remain 
witholit effect, and the treatment of choice 
in these cases is progesterone 15 mg., and 
oestradiol benzoate 25,000 l.B.U. in one 
S5Tringe intramuscularly alternate days in 
3 doses. .Menses of normal length and 
flow usually follow on the 3rd or 4th day 
after cessation of treatment (Figs. 29 and 
24). 
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Still higher levels of oestrogen require 
only progestogen treatment in the form of 
ethynil testosterone 60 mg. sublingually 
daily for 5 days or progesterone 15 mg. 
intramuscularly for 3 days (Figs, ii and 

23). ' ■ 

An initial success may sometimes be 
obtained with progestogen at high tem- 
perature levels, while subsequent adminis- 
tration acting on a previously reduced 
oestrogenic level will remain without re- 
sults. 

The temperature values are only ap- 
proximate and should be regarded as such 
when, in accordance with temperature 
level, the particular treatment is decided 
upon. 


OUgomenorrhoea. 

Infrequent bleeding from a secretory 
type of endometrium has revealed tempera- 
ture graphs showing a variable prolonged 
follicular phase with a fairly constant luteal 
phase. Menses occurs 14 days or more 
after ovulation (Fig. 8). 

There is as yet no evidence at hand why 
ovulation is delayed in these cases. 

Repeated observations made on the 
basis of endometrial biopsies are conflict- 
ing as to whether oligoraenorrhoea is caused 
by a prolonged follicular phase or pro- 
tracted luteal phase. 

Too few cases of oligoraenorrhoea have 
been investigated by their tempetature to 
allow the support of one or other opinion. 

Infrequent bleeding from non-pfogesta- 
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tional endoraetria is classified under sec- 
ondary amenorrhoea. 

Menorrhagia. 

The temperature ounces in cases of 
menorrhagia show, a prolonged follicular 
and short luteal phase. Bleeding occurs in 
short distance of ovulation and is charac- 
terized by a lack of the premenstrual phase 
in Avhich normally the temperature falls 
(Figs. 14 and 15). 

During the menstrual phase the tempera- 
ture remains at a high level and falls at the 
end or aftejr the menstrual phase. In fact, 
however; the follicular and luteal phases are 
approximately of the same and normal 


length, but bleeding occurs before corpus 
luteum regression has taken place. This 
is in keeping with the observations of Traut 
and Kuder,” in whose opinion menor- 
rhagia occurs from endometria which show 
evidence of deficient luteal influence. Con- 
version to the secretory phase occurs only 
in scattered areas. 

Further supporting evidence is supplied 
by Samuels'" who found that pregnandiol 
continued to be excreted after the onset of 
menstruation, and oestrogen and androgen 
values were within normal limits. 

The temperature investigations so far 
carried out show that length and amount of 
bleeding are in direct relation to the stage 
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of the luteal phase at which endometrial 
breakdown takes place . The later bleeding 
occurs in the luteal phase, the less it is in 
amount and duration. 

Dysntenorrhoea. 

The menstrual phase in cases of dys- 
menorrhoea is characterized by a premen- 
strual rise of temperature declining during 
or after cessation of bleeding, which may 
be interpreted as protracted progestin 
function (Figs. 14, 15 and 16). In cases in 
which both vaginal and oral temperatures 
were taken, in addition to the premenstrual 
rise the oral temperature rose to the same 
level as the vaginal curve. The oral tem- 


perature being oestrogen-sensitive denotes, 
when it rises, a lack of oestrogen (Figs. 7 
and 8), 

It seems that in dysmenorrhoea the men- 
strual phase is characterized by protracted 
action of progestin in the absence of oestro- 
gen activity. 

This is in accordance with the experience 
of Hamblen” that oestrogens relieve dys- 
menorrhoea, and with the opinion of Hirst 
and others” that dysmenorrhoeic pain is 
of sympathetic nature and can be blocked 
out by antagonistic action of the para- 
sympathetic. On the basis of Reynolds” 
observations that oestrogens have a para- 
sympatheticoraimetic action mediated by 
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blood vessels and increases their permea- 
bility/® preventing undue congeshon. 
Progestin causes a decrease in tonus of the 
uterine muscle enhancing congestion in the 
endometrium. . 

Little tissue loss occurs in hyperplastic 
bleeding whereas greater tissue loss ta es 
place from a secretory type of endomet- 
rium." As functional dysmenorrhoea is 
almost always preceded by a secretory typ® 
of endometrium" dysmenorrhoea 
mathematically expressed, _ equal to ^ 
process normally occurring in the secre ory 
type of endometrium prior to bleeding, p ^ 
protracted corpus luteum activity, minus 
oestrogenic action. 

In the normal cycle during the premen- 
strual phase, oestrogen and progesbn 
drawal takes place, endometrial aci U 
ceases, and rapid regression and s nn 'ag 


an inhibition of acetylcholine esterase, they 
conclude that dysmenorrhoea is a func- 
tional condition brought about by a relative 
deficiency of oestrogen which results in 
over-activity of the sympathetic nervous 
system, characterized by the production of 
vasoconstriction and pain. In the author's 
own experience administration of ethynil 
testosterone in the dosage of 300 mg. over 
5 days to patients suffering from amenor- 
rhoea frequently causes dysmenorrhoeic 
pain. 

The mechanism by which protracted 
progestin activity combined with lack of 
oestrogen causes dysmenorrhoeic pain, is, 
on the whole, not quite clear. A better 
understanding is obtained if the precipitat- 
ing factor of normal bleeding with the role 
of the ovarian hormones is closely ex- 
amined. Oestrogen dilates the endometrial 
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of the mucosa occurs. This results iu a dis- 
proportion between the length of the coiled 
arteries and the tliickncss of the endo- 
metrium. With further regression of the 
mucosa, more coils are formed retarding 
the blood flow and causing stasis.” This 
precedes the flow by i to 3 daj^s. Four to 
24 hours before onset of bleeding, the coiled 
arteries become constricted at their base 
adjacent to the uterine musculature, and 
ischemic necrosis in the superficial parts of 
the .endometrium results. Bleeding occurs 
b}^ escape of blood from the capillaries and- 
arterioles by diapedesis or through the de- 
generating walls. 

In the dysmenorrhoeic endometrium 
only oestrogen withdrawal occurs while 
corpus luteum activity persists. This results 
in a delayed shrinkage and regression of 
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the mucosa and decreased tonus due to pro- 
gestin activit3L which produces increased 
engorgement not counteracted by the action 
of oestrogen. The resulting tissue loss and 
the unusual vascular engorgement seems 
to be the causative factor in d^'smenor- 
rhoeic pain. 

Inicrmctislrual Bleeding. 

Intermenstrual bleeding occurs with a 
very slight temperature rise of usually 
o.2°F. onlj'. This takes place within a 
monotonous curr'e on a high level and of 
only minor fluctuations (Fig. 17). It 
seems that the oestrogenic level is only 
slightlj' above the ericlometrial bleeding 
threshold. Therefore, only a small de- 
crease in the oestrogenic level is necessary 
to precipitate bleeding. This is in keeping 


Fig. 2 6 
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with Zuckerinan’s-*’ observations that cas- 
trate monkeys receiving oestrogen in doses 
from 850 to 3000 I.U. daily did not bleed 
when the dose was reduced to 200 I.U. but 
a reduction to 150 I.U. was followed by 
bleeding of aU monkeys within a few days. 

Oestrogen, Progestogen. Androgen and 

Vitamin B Administration. 

The observ'ation of patients by tempera- 
ture graphs has proved a valuable aid in 
diagnosing the effects of hormone treatment 
on the glands of reproduction. Further- 
more, the study of temperature cun'es aids 
in deciding on the kind of hormone to be 
administered and its approximate dosage. 
A clear reflection of oestrogenic effects 
occurs in cases of amenorrhoea. It appears 
that oestrogen withdrawal bleeding is not 
as Novak'* stated : “to push the pendulum 


of the rundown menstrual clock for a singk 
idle incomplete beat when what we need is 
something to wind the clock '' but causes, 
in many cases, stiraulatinon to the pitui - 
ary gland (Figs. 10, 25, 28).“' . . 

In fact, Eskin-’ demonstrated thatinjec- 
tion of oestradiol benzoate into immature 
rats produced a release of goiiadotrop ic 
hormone from the anterior pituitar)' gw" 
The pituitary glands of the treated and co" 
trolled animals were examined, sho"'w& 
those of the treated animals to contain mu 
less gonadotrophic substance than those 
the untreated animals. The 
oestradiol benzoate were followed by 
formation of corpora lutea. 

Oestrogen lowers temperature. " 
ever, graphs of patients under cyclic 
gen treatment show frequently a su 
rise of temperature which starts un 
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oestrogen administration, maintaining a 
high level during tlie luteal phase, and is 
followed by menstruation (Figs. 20 and 28). 

It is, furthermore, in keeping with the 
clinical evidence that amenorrhoeic patients 
who have undergone a 3 to 6 months course 
of oestrogen withdrawal bleeding, continue 
to bleed at regular inten'als after cessa- 
tion of treatment. 

In one case the administration of eth3mil 
testosterone 60 mg. dail}* for 5 daj's appar- 
ently stimulated increased release of F.S.H. 
from the anterior pituitary? lobe (Fig. 23). 

That progestin e.\erts a stimulating effect 
on the anterior pituitaty has recentlj' been 
demonstrated bj^ Eskin** .showing in the 
rabbit increased gonadotrophic activity 
following coitus -after one injection of 0.5 
Rabbit Units of progestin. Haemorrhagic 
follicles, rarely occurring after normal 
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coitus, were observed in rabbits treated 
with progestin prior to copulation. 

There is a difference between the curve 
of morning and evening temperatures in 
reference to level, fluctuations and distance 
between the oral and vaginal curves. 
Particularl3' marked is the difference in 
those patients who are given treatment 
which elicits temperature changes (Fig. 4). 

At the present stage of knowle^e it is 
suggested tliat preferabl3' evening tempera- 
tures are used for the investigation of cyclic 
changes in the woman. The taking of 
temperature in the morning is for many 
women inconvenient and frequentl3' 
omitted in the earty morning rush. In fact, 
most patients prefer to take their tempera- 
ture in the evening. 

The therapeutic effects are better re- 
flected in the combined oral and vaginal 
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evening temperature graplis. However, for 
the investigation of general cyclic events 
in patients receiving treatment which may 
elicit temperature changes, the combined 
cur\'es show a more regular pattern if 
recorded according to morning tempera- 
tures. 

Summary. 

The vaginal and oral, or both tempera- 
tures taken simultaneously, were investi- 
gated in 41 women over 150 cycles. 

The normal cycle shows a clear differ- 
entiation of its various phases, including 
o\'ulation. 

In amenorrhoea, oligomenorrhoea, 
menorrhagia, dysmenorrhoea and inter- 
menstrual bleeding, the temperature cur\'es 
are of great diagnostic value. Special sig- 
nificance is attributed to the changing 
relation of oral and vaginal temperature in 
dysmenorrhoea. 

In the therapy of menstrual disorders the 
temperature curve aids in deciding on the 
hormone and dosage to be administered, 
and indicates its degree of effectiveness. 

The unmistakable sign of ovulation is of 
importance in cases of subfertility as well 
as for birth control owing to the easily 
recognizable safe and unsafe periods. 

No objections have been encountered 
from patients who were asked to take their 
vaginal or oral temperature, or both 
simultaneously for many cj'cles. 
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The Association of Erythroblastosis Foetalis and Accidental 
Antepartum Haemorrhage , 

BV 

A. E. Burch, M.B., M.R.C.O.G. 

Registrar, The WomoTs Hospital, Notlvighain. 


Erythroblastosis foetalis. which dc- 
velops most commonly when anti-Rh agglu- 
tinins is produced in an Rh negative woman 
by an antigen entering her circulation from 
her Rh positive foetus’’ * has received 
much attention in the past 3 }’ears. 

Fifteen per cent of white persons are Rh 
negative and 12 per cent of marriages are 
between Rh negative women and Rli 
positive men, but the incidence of erythro- 
blastosis is found by Potter, Davidsohn and 
Crunden^ at the Chicago Lying-in Hospital 
to be only i in 1,000 birtlis. The\' thought 
that thi<; disproportionately low incidence 
might be due to ; (i) Childless or i child 
marriages; (2) variable potency of the Rh 
antigen of the infant in producing agglutin- 
ins in the maternal blood; (3) variable 
ability of the placenta to prevent the pass- 
age of the antigen; (4) variable maternal 
response to the introduction of the Rh 
antigen into the bloodstream ; (5) variable 
ability of the placenta to prevent the pass- 
age of the agglutinins. 

As regards the first point, Hogben* states 
" that it is certain in the light of statistics 
aheady to hand that second or later bom 
heterozygous offspring of Rh negative 
mothers by Rh positive fathers are far more 
numerous than recognizable cases of neo- 
natal haemotytic anaemia and associated 
miscarriages or stillbirths.'’ 

Boorman, Dodd and IVIollison^ noted 
the failure of correspondence between titre 
of agglutinins and severity of the disease. 


so that variable potency in the Rh antigen 
in the infant (unless the antigen has been 
introduced by previous transfusion of the 
mother with Rh positive blood), variable 
maternal response, and variable permea- 
bility of the placenta for antigen and 
agglutinins are the important factors. 

Th6 mode of passage of tlie Rh antigen, 
thought to be confined to the red cells, 
across the placenta has puzzled everyone, 
and Lubinski, Benjamin and Strean' con- 
sidered it impossible unless some patholo- 
gical conditions were present. Javert® found 
haematoraas in the intervillous spaces in 8 
out of 35 placentae from cases of haemoly- 
tic anaemia of the newborn. 

In 2 out of 3 cases of erythroblastosis 
occurring in 6 months (April to September 
1944) at Queen Charlotte’s Hospital, there 
was premature separation of the normally 
implanted placenta with antepartum hae- 
morrhage. As both these mothers had pre- 
viously borne only healthy children, it 
seemed possible that the haemorrhage from 
the placental site with rupture of the mater- 
nal sinuses and consequent damage to the 
placenta might be the factor allowing trans- 
mission of antigen and agglutinins. As 
both conditions (i.e. premature separation 
of placenta and erythroblastosis) are com- 
paratively rare, although the number of 
cases was small, these facts suggested that 
the association might be of some signifi- 
cance. 

A careful study of the literature revealed 
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little. Schwartz and Levine” had found cies in groups 2 to 5, and of the 2 cases 
some association between the two condi- from Queen Charlotte’s Hospital {vide 
tions. In 1937 a woman transfused for supra.) 


mtra- and postpartum haemorrhage at the 
delivery of a macerated foetus, had a severe 
reaction after transfusion with her hus- 
band’s blood. She was found to be Rh 
negative and her husband Rh positive. 
They also found that in 4 cases of stillbirth 
associated with premature separation of the 
normally implanted placenta, 2 were due 
to erythroblastosis, but concluded that the 
foetal death almost certainly antedated the 
premature placental separation, and sug- 
gested that “ although most cases of pre- 
mature separation of the normally im- 
planted placenta do not appear to be ac; 
companied by erythroblastosis,” analysis 
of a longer series was indicated. 

Accordingly, with the help of Dr, Allott 
of Lewisham Group Laboratoiy, all cases 
of antepartum haemorrhage occurring at 
St. Alfege’s Hospital, between February 
and June 1945, were investigated with the 
following results : 

1. Placenta praevia: 6 cases. 

Rh reports are available in only 5 of 
these, and all were positive. 
(Genotypes in 4 where they were deter- 
mined, were Rhjrh, RhiRhj, .Rhsrh, 
Rh'rh.) 

2. Accidental antepartum haemorrhage, 
mother Rh negative', father Rh posi- 
tive;* 5 cases. 

3. Accidental antepartum haemorrhage, 
mother Rh positive ; 5 cases. 

4. Antepartum haemorrhage, placental 
insertion not determined, mother Rh 
positive: icase. 

5. Accidental antepartum haemorrhage, 
mother and father both Rh negative : 
I case. 

The tables give details of the pregnan- 


* Except the husband of Case 2g, who cannot be 
tested. 


The series is small and the full scope of 
the blood investigations necessary is only 
now being realized, as with Cases 3a and 
b, so that a great deal more work is neces- 
sary. Later Dr. Allott and I hope to publish 
a report on this work. 

In the meantime, the following facts 
emerge from the St. Alfege’s series of case's. 
Five out of 10 (50 per cent) of the mothers 
who had an accidental antepartum haemor- 
rhage were Rh negative with Rh positive 
husbands* and 3 of these had anti-Rh 
agglutinins. Of the 3 who were delivered 
soon after the antepartum haemorrhage, 
I had a child with only a moderate degree 
of jaundice, who recovered without trans- 
fusion, another a child with very gross 
hydrops, and the 3rd a child stillborn, pos- 
sibly as a result of the course of labour. 
In the 2 mothers who were not delivered 
until some weeks after the first haemorr- 
hage, the foetus was stillborn, macerated, 
and of a size corresponding roughly with 
,death at the time of onset of the. bleeding. 
Of the cases with Rh positive mothers, m 
only 2 were Rh genotypes determined; the 
mothers were found 'to be Rhjrh and Rhim> 
with children Rh,Rh; in each case. This 
could theoretically make possible the deve- 
lopment of the less common f and H anti- 
bodies in the 2 mothers, but evidence 0 
their presence was not found. 

It is too early to dogmatize, but it woul 
seem justifiable to conclude that the womaji 
in whom iso-immunization can occur, is 
abnormally prone to accidental antepartum 
haemorrhage, and the ensuing placena 
damage may be a factor in transmission 0 
antigen and agglutinin. There seems, 
except in case 2d, to be an associa 10 
between the time between dfelivery an 
bleeding and the severity of the ery J® 
blastosis and titre of the agglutinins. 








ERYTHROBLASTOSIS FOETALIS 

Whether in such cases the risk to the baby 
from erj'throblastosis is greater than the 
risk from prematuriU’ ; and that therefore 
induction rather than expectancy should be 
the line of treatment when possible, it is as 
yet impossible to say. 

One fact is certain, the woman with 
antepartum haemorrhage is often likely to 
need a blood transfusion. E.xcept in those 
units fortunate enough to be able to have 
all expectant mothers Rh- tested, or have a 
blood bank of onh"^ Rh negative blood, 
there is a grave risk of incompatible trans- 
fusion being given. 

I have to thank Dr. Allott for his 
enthusiasm and untiring co-operation with- 
out which I could not have proceeded. My 
thanks are also due to the medical staff of 
Queen Charlotte’s Hospital and to Dr. 
Young, Medical Superintendent and Miss 
Fleming, Obstetric Consultant, St. Alfege’s 
Hospital, for permission to publish these 
cases. 
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A Morphological Study on Chorioepithelial Proliferations 

(Based on lO cases). 

BY 

W, A. Laqueub, M.D. 

Pathological Research Laboratories, Clinic of Obstetrics and Gynaecology, 

University of Istanbul. 


The basic principles of pathology are 
known to all but in the moiphological study 
of human trophoblast— normal or patho- 
logical — difficulties arise in the proper 
interpretation of the findings. ^ These are 
due to the comphcated process of amal- 
gamation of ovum with mother and the 
peculiar behaviour of the elements in- 
volved. So it is necessary to recapitulate 
the physiological changes in the early 
stages of normal placentation in order to 
appreciate the pathology of chorionic 
epithelium. 

From a study of descriptions of placen- 
tation by Grosser/ Streeter/ Brewer and 
Fitzgerald/ Rock and Hertig/ and many 
others, explanation experiments in vitro 
by Friedheim,® Maximow/ and Sengupta,’' 
as weU as personal observations, an attempt 
will be made in this paper to elucidate more 
fully the relation of early trophoblastic de- 
velopment to either the normal or penetrat- 
ing placenta, the simple or destructive 
hydatidiform mole, or, finally, the mahg- 
nant variety of chorionepithelium — the 
chorionepithelioma. 

Physiology of the Trophoblast. 

The modem conception of the tropho- 
blast is that it produces the chorionic epithe- 
lium with all its cell types. Thus the poly- 
gonal cells or cells of Langhans and the 
syncytial cells must be considered to be suc- 
cessive stages of differentiation. In the 


earhest stages of development the tropho- 
blast consists only of Langhans' cells which 
are able to propagate by cell division and 
to infiltrate and to destroy tissues like a 
malignant tumour. On the other hand the 
syncytium must be regarded as a secondaty 
formation. This does not mean that it is 
purely a degenerative product. On the 
contrary, its cells display marked biological 
activity in their proteolytic ability fo 
nourish the foetus in its early stages of 
development by liquefying the maternal 
tissues at a time when foetal villous vessels 
are not yet formed. The formation of 
syncytium apparently takes place whenever 
Langhans’ cells come in contact %vith liquid 
material, or local conditions become less 
suitable for cell nutrition. This explains 
the appearance of syncytium in non-lique- 
fied tissues. There are other kinds of 
chorionic cells which are important, 
especially when considering the pathology 
of the trophoblast. These have been des- 
cribed by different authors as "sync^ia 
giant cells ” or “migrating ” or “ chononic 
single cells." Their origin from the ce u 
lar columns of the trophoblast has 
definitely accepted as the result of Meyer s 
studies on this subject. They may appe/r 
far from the placental site and can main 
tain themselves in the maternal tissues o 
a long period. Finally, mention mus 
made of the fibrinoid coagulation, product 
of degeneration of chorionic epithelium an 
maternal tissues. Grosser' first re' 
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attention to its homogeneous and- more 
clumpy shape in contrast with the more 
fibrillar shape of blood fibrin. According 
to Meyer, ° this fibrinoid coagulation must 
be considered a phenomenon of regression 
wluch is due to tiie struggle between foetal 
and maternal tissues and appears also as a 
demarcation zone between less vital tissues. 
Thus this fibrinoid coagulation is to be 
found always at contiguous surfaces in the 
so-called ‘‘stripe of Nitabuch.” It can 
also be seen at the sites of irregular prolifer- 
ation of the chorionic epithelium eitlier in 
marginal vessels or in the depths of the 
myometrium. The stripe of Nitabuch may 
be considered as a kind of barrier against 
the invading trophoblast. It varies in 
thickness with the result that where it is 
particularly dense it will entirely check the 
progress of the invading trophoblast. 

As soon as the trophoblast has developed 
its power to dissolve the maternal tissues 
the ovum imbeds itself wherever it may be 
situated at the time. At first these tissues 
become entirely liquefied but gradually 
the defence of the maternal body grows 
stronger, whereas the power of the 
blastic invasion weakens. Thus, the 
chorionic epithelium becomes intermin- 
gled with the maternal tissues and the 
ovum settles down within the maternal 
substance only by the action of the chorio- 
nic epithelium. All this occurs in the so- 
called “penetration zone” (Grosser) and 
this stage of trophoblastic development is 
described by Meyer’ as the “histiotro- 
phic ” phase, w'hich means that the tropho- 
| 3 last nourishes itself at the cost exclusivelj^ 
of the maternal tissues. This phase is 
marked by many changes leading gradu- 
ally to the “ haemotrophic ” phase and the 
formation of the true placenta. The tro- 
phoblast has generally fulfilled its task 
within the first 8 or 10 wrecks of pregnancy 
and later disappears, leaving behind only 
tile epithelium of the \iUi. It is important 


to bear in mind that during the histiotrophic 
phase a foetal stroma does not exist gener- 
ally, but where it docs form , for example, in . 
the first generation of villi, it has no biologi- 
cal function since it is not vascularized. 
Meyer’ stresses this fact and calls tliis type 
of growth “ cytotypic ” as distinct from the 
“ histiotypic ” form of grow’th during the 
haemotrophic phase just mentioned. An 
appreciation of these different types of 
growth is essential, since it is only the first 
type, namely the “cytotypic,” that is 
found in the chorionepithelioma, which 
thus occupies a unique position 'in human 
pathology. 

It has been necessary to consider in full 
tlie features of the trophoblast’s normal 
development since a knowledge of these is 
essential when one has to give an opinion 
on chorionic invasion, on abnormally 
active proliferation of chorionic epithelium, 
or w'hether a growth is benign or malig- 
nant. The basic elements w'hich compose 
the final picture of all such cases are identi- 
cal. They consist of : 

(1) An unlimited power of destruction 
in the cells of the young trophoblast. 

(2) The maternal defence-mechanism 
which comes into full action only 
slowly and progressively. 

The occult potentialities and mutual 
balance of these factors are sometimes 
impossible to assess even by one who has 
had much experience in pathology. 

Some of these difficulties in diagnosis 
regarding chorio-epithelial proliferations 
win now be described. 

A. Chorionic Invasion. 

Meyer’ first emphasized the importance 
of the chorionic giant cells and their origin 
from the chorionic epithelium. In the litera- 
ture of the distant past these cells have 
often been mentioned in connexion \vith 
so-called atypical cases of chorionepithe- 
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lioma. Meyer, and before him von 
Franque/° doubted whethersingle chorionic 
cells were characteristic of a malignant 
tumour unless they appear in accumula- 
tions of cells — the third irregular type of 
chorionepithelioma (Marchand). Franque 
was always surprised by the astonishingly 
high rate of complete recovery in cases of 
irregular chorionepithelioma with isolated 
cellular proliferation. Meyer® has clarified 
this problem by demonstrating that single 
chorionic cells in varying numbers were 
often to be found at the site of placentation, 
proliferating from the cell columns of the 
trophoblast into the decidua and even 
muscle layers. At the 4th or 5th month of 
pregnancy these cells are to be found in 
their greatest number and by the end of 
pregnancy they have become much fewer. 
On the other hand they may be observed 
in much larger numbers in the case of 
pregnancy in an abnormal uterus, where 
there is hypoplasia or atrophy of the mu- 
cosa, in endometriosis, or in an abnormal 
pregnancy such as hydatidiform mole or 
placenta praevia. Thus one can say a 
fully developed decidua acts as a sort of 
barrier against the abnormal proliferation 
of chorionic elements. Even if these cells 
are found in excessively large numbers, 
provided placental remains are present 
at the same time, there is no need for 
alarm. By the 4th week after delivery or 
abortion they have usually disappeared. 
But if these cells are found in rather con- 
siderable numbers after this time, without 
any other morphological changes due to 
pregnancy, then one must view the case 
with suspicion . In such a patient the patho- 
logist should advise that a clinical examina- 
tion and a quantitative estimation of the 
gonadotropic hormone in the urine be 
carried out every 2 or 3 weeks. If the find- 
ings are at first negative and later the test 
becomes positive, or if there is an increas- 
ing amount of gonadotropic hormone in 


the urine, then there is no doubt as to the 
existence of a chorionepithelioma or a 
destructive hydatidiform mole (Clauberg," 
Ehrhardt and Bureck’*). Four cases will 
now be described illustrating chorionic 
invasion. The cases were diagnosed as 
abortion 2, myoma i, rupture of the uterus 
I. 

Case I. 837/40. 

Patient aged 25. Amenorrhoea for 3 months. 
One week before admission to hospital had acute 
abdominal pain and some uterine bleeding. Diag- 
nosis, abortion. Treatment, curettage. 

Histology of curettings : blood, uterine muscular 
fibres and irregularly formed endometrium. Mucosa 
generally rich in glands of a multiform type. No 
active secretion. Stroma variable in its structure; 
sporadic formation of decidua compacta and small 
areas of dense inflammatory infiltration. In some 
places there are large irregularly-shaped strips of 
fibrin. Around the vessels there are big decidual 
cells mingled with much fibrin. In some parts 
the decidua reaches deeply into the muscular layer 
where large cells are rather frequently seen 
between the muscular fibres. Even with low 
power these cells, by reason of their irregular shape 
and darker colour, can be easily differentiated. 
They are found particularly near the vessels. They 
have one or several large round or ovoid nuclei and 
can be easily distinguished from the large decidual 
cells. 

Diagnosis ; Endometrium in a state of pueipera 
regression with inflammatory infiltration. Exces 
sive proliferation of chorionic cells in the muscular 
layers of the uterus (chorionic invasion). No sign 
of malignancy in the material examined. 

Case 2. K.I. 3/39- ' 

Patient aged 30; 5 years ago normal delNeO > 
2 abortions, i before and one after the delivery- 
No amenorrhoea but 2 short uterine haemorrhages 
a fortnight after the last normal period. Curettage. 
A small soft area was found on the posterior wa 
of the cervical canal. 

Histology of the curettings: (Professor Obern 
dorfer, late Director of the Cancer Kesearch Insti- 
tute, Istanbul University.) 
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Puerperal stroma, vessels in regression, com- ‘ 
pressed gestational glands. Stroma extensively 
infiltrated by giant cells containing a few or many 
nuclei, as well as smaller giant cells resembUng 
common decidual cells. Inflammatory' infiltration 

(Fig- i)- 

Diagnosis: ? Hyperplasia of decidua. ’Chori- 
onic invasion. No sign of malignancy in the material 
examined, but further observation of the patient 
is recommended. 

Case 3. G. 3/38. 

Clinical data not available. Operation specimen 
of a uterus removed by subtotal hysterectomy'. 

Macroscopic findings: Myoma, size of a small 
apple, and, in addition, a round red area the size 
of a hazelnut, within the uterine muscle in the 
neighbourhood of one tube. 

Histological findings : Muscle very’ vascular and 
containing detached endometrial glands. At one 
side of the section there is an area of compact 
round-cell-infiltration with some hy-alin connec- 
tive tissue. The patch of red necrosis observed 
macroscopically is adjacent to this area. The 
necrotic region consists of fibrin and blood and is 
everywhere surrounded by’ swollen fibrinoid coagu- 
lated muscle-fibres and strips of hyaline connective 
tissue. Big irregular cell-elements with large, 
compact and darkly stained or vacuolized nuclei 
are observed here very frequently. Wi thin this 
region no signs of inflammatory infiltration (Fig. 2). 

Diagnosis: My’oma of the uterus. Slight adeno- 
myosis interna. Giant-cell-proliferation around a 
necrotic area (chorionic invasion). 

Case 4. S17/38. 

Patient aged 22: 3-para, 7th month of pregnancy. 

Clinical diagnosis; Internal haemorrhage (? rup- 
ture of the uterus). 

Treatment: Vaginal hysterectomy. 

Macroscopic findings: A hole, diameter 2 cm., 
at the fundus uteri. Edges round and thick; at 
other places the uterine wall is particularly thin. 
Placental remains not seen. 

Microscopic findings : Typical puerperal changes. 
At the placental site there is a more or less clearly 
visible stripe of Nitabuch separating the maternal 
from the foetal elements. Here there are large 
cellular accumulations, rather similar to the cell- 


columns of young trophoblast. At some other parts 
of the placental site separation of the maternal and 
foetal tissues is not so inark-ed. At .such places 
one finds an c.xtcnsivc invasion of large, irregularly 
shaped, one- or multi-nucleated cells, which can be 
seen deep in the muscular layer also. These cells 
form short lines and are surrounded by’ .some in- 
flammatory cells. The muscle-fibres next to the 
serous coat of the utenis arc in some places replaced 
by connective tissue poor in nuclei. 

Diagnosis; Spontaneous rupture of tlie uterus. 
Persistence of the trophoblast. Chorionic invasion. 


Discussion. 

In Case i there can be no doubt that the 
changes are benign. The, histological 
picture is that seen after an ordinary abor- 
tion. Even tliough there is considerable 
chorionic infiltration it is not of much im- 
portance. However in Case 2 the cellular 
invasion is so striking that it seems easy to 
diagnose the condition as malignant. 
Professor Oberndorfer leaves the question 
open as to whether the case is one of 
e.xcessive decidual reaction or chorionic 
invasion. I incline to the latter interpreta- 
tion. Firstly, in cases with Itypertension of 
decidua, giant-cell-formation is generall}^ 
not so marked as in this case. Secondly, 
large parts of the stroma do not show 
decidual reaction at all, and infiltration is 
most widespread in regions where there are 
digitations of muscle-fibres into the mucosa. 
Thirdly, there is the clinical evidence of the 
soft area in the posterior wall of the cervical 
canal suggesting an unusually low nidation 
of the ovum. This would also support my 
view that this is a case of simple chorionic 
invasion. Case 3 is incomplete through 
lack of clinical data. The pathologist can 
describe only the presence of chorionic in- 
vasion following a supposed recent preg- 
nancy. This diagnosis might be disputed 
on the insufficiency of clinical detail. 
However, one can exclude a giant-cell- 
reaction around a foreign body -as well as 
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a regenerative reaction of muscle with for- 
mation of myogenic* giant cells from the 
general histological picture. That the 
presence of a myoma and an endometrio- 
sis in this specimen would stimulate chori- 
onic invasion is shown by de Snoo and 
Stroink.'® In Case 4 the main findings are 
old scarring in the uterine wall, chorionic- 
cell-invasion and a partial persistence of the 
trophoblast. An exact evaluation of the 
aetiological relation of these facts is diffi- 
cult. One is inclined to assume that the' 
lesion of the uterine muscle may probably 
have induced the foetal parts to more in- 
tensive growth, which is further suggested 
by the presence of cell-columns in a rather 
late stage of pregnancy. There is, on the 
other hand, no morphological proof that 
the clinical catastrophe was mainly due to 
this fact. For the explanation of the 
rupture the presence of scars in the uterine 
wall seems quite sufficient. But, so far 
as the problems dealt with in this paper 
are concerned, it is interesting that the 
histological findings point to the existence 
of that intimate reciprocal interference of 
maternal with foetal parts mentioned in 
the introduction. 

B. Chorionic Proliferation Together 
WITH 'Villous Stroma, 

Examples will now be given of increased 
proliferative power of the chorionic epithe- 
lium. One case is a spontaneous rupture of 
the uterus, and the other two are hydatidi- 
form moles. 

Case 5. 847/39. 

Patient, aged 23, admitted to hospital moribund. 
Uterus, size of a 7 months’ pregnancy. 

Diagnosis : Internal haemorrhage. 

Autopsy: Three litres of fresh blood in the 
abdominal cavity. On the fundus of the uterus, 
which contained a normal pregnancy of 5 months, 
there was a bluish, round area 0.5 cm, in diameter 
through which chorionic villi were protruding. 


■ Examination after fixation revealed extreme general 
thinning of the uterine wall, a small rupture at the 
fundus and imminent rupture at 2 other places, 
where the uterine wall was about i mm. thick. 

Microscopic findings : Destruction of uterine 
wall at the site of the rupture. Muscle shows ex- 
tensive fibrinoid degeneration in some parts, and 
in others complete necrosis. Villi appear to be 
boring into the uterine wall, and chorionic 
elements, singly or in masses, are eroding and even 
completely obstructing the vessels (Figs. 3 and 4). 

Diagnosis: Spontaneous rupture of the uterus 
"placenta percreta.” 

Case 6 . 193/40. 

Patient, aged 18, moribund. Uterus 6 months 
in size; e.xcessive bleeding per vaginam. 

Autopsy ; Uterus 22 by 14 by 10 cm. with cystic 
ovaries. Peritoneal surface regular. Cavity con- 
tained hydatidifonn mole of medium size, grape- 
like clusters with much blood and clot. Uterine 
wall of regular thickness of about i cm. Only at 
the placental site was the wall somewhat thinner. 
Vessels engorged with blood. Apart from the 
presence of a mole and absence of a foetus the 
uterine topography was that of a normal preg- 
nancy. Decidua vera with an average thickness oi 
2 mm. was clearly seen and lifted from the under- 
lying tissues. The serotina is generally we!! formed 
but variable in thickness. Fallopian tubes twisted, 
abdominal ostium open. Each ovary about the size 
of a hen’s egg and consisting of several small cysts 
with a yellow surround. 

Microscopic findings: Uterine wall at site 0 
molar attachment (from within oat, Fig, 5)' 
molar tissue consisting of large villi with rather 
dense or dropsical stroma and double layere 
epithelium; decidua compacta contains muc 
fibrin; decidua spongiosa in this situation does no 
show important pathological changes, 
demarcation from the muscular layer whic as 
enlarged veins filled with eiythroc3ries an m am 
matojy cells. But in other places the sponposa an 
layer of fibrin are greatly reduced in their t ic ness 

and there is no line of distinction between t em. n 

general the chorionic elements have not pMse 
through the fibrin into the deeper layer ° ^ ® 
dua, but there are places where they ® 

muscular layer in large numbers followed closely by 
villi. In nearby areas both layers of the mucosa 




Fig. I (Case 2). 

Endometrium showing infiltration by many mono- and multinuclcar 
giant cells. x 60 
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seem to have disappeared owing to tlie massive infil- 
tration of chorionic cells disregarding any pre-exis- 
tent layers and undermining the margin of tlic 
neighbouring tissues. Here even the superficial 
venous sinuses are open and are invaded by 
chorionic cells which, however, are still attached 
to villi. The penetrating elements consist mainly 
of small Langhans’ cells witli very few syncytial 
cells. Few degenerative changes are to be scon in 
these cells and haemorrhagic areas are rare. 

Uterine wall opposite to molar attachment : Nor- 
mal decidua compacta with a wide spongiosa is 
sharplj' delimited from the muscle layer. Vessels 
open and enlarged. 

Specimens from the centre of the mole : These 
show different degrees of epithelial proliferation. 
Syncytial elements observed more frcqucntlj’. The 
average extent of the epithelial proliferation is not 
excessive. 

Diagnosis: Hydatidiform mole in silu. 

Case 7. 506/41. 

Patient, aged 22. Admitted to the hospital in a 
verj’ anaemic state. Examination revealed hyda- 
tidiform mole, which was removed per vaginatn. 
Two months later the patient returned because of 
uterine bleeding and a small nodule at the introi- 
tus. While in hospital there was severe haemor- 
rhage from this. * 

Clinical diagnosis: Chorionepithelioma follow- 
ing hydatidiform mole. Treatment was hysterec- 
tomy and removal of the vaginal nodule. 

Pathological exan\ination. 

(1) Hydatidiform mole. This consisted of large 
masses of vesicular tissue and weighed iSoo g. 
Histologically, thick large villi with extremely 
dropsical stroma. Epithelium in certain parts 
shows excessive proliferation with preponderance 
of syncytial elements. Where Langhan's cells are 
seen in great numbers they are surrounded by 
much fibrin. On some of the villi there are large 
cushions of well-preserved Langhans' cells. Here 
and there are necrotic areas. 

Diagnosis: Hydatidiform mole with extremely 
marked epithelial proliferation. 

(2) Operation specimen; macroscopic findings : 
Uterus (7 by 6 by 4 cm.) with adnexae. Surface 
regular, consistence solid, colour pale yellowish. 
The surface of the mucosa is veiy- irregular. There 


is an elevation, tlic size of a cherry stone, near the 
internal os, in which could be seen small vesicles. 
There is .a similar finding at the uterine end of the 
left Fallopian tube. On the uterus opposite to the 
first-mentioned elevation there is a small, round, 
reddish nodule lying partly within the myo- 
metrium. The colour of the mucosa varies from 
greyish yellow to red. The demarcation between 
the endometrium and myometrium is generally 
well defined. The myometrium is solid and the 
vessels clearly distinguished. Sections made 
through the myometrium in many different planes 
a few mm. from each other show that there arc 
yellow lines running from the mucosa into the 
depth of the muscular laj-cr, where they open out 
into what resembles small hone}-combs (Fig. 6). 
In places these are the size of a'Cherrj’ and villi can 
be seen witliin even by the naked eye. Such forma- 
tions are to be seen throughout the whole length 
of the uterus. The Fallopian tubes twisted and a 
little thickened. Ovaries each the size of a wal- 
nut. They contain small cysts which are sur- 
rounded by wide 5-ellow borders. The nodule in 
the vagina measures 2 by 2.5 cm. and is friable. 

Microscopic findings : The endometrium in some 
places appears fairly normal. It is poor in glands 
but shows some inflammatory infiltration. In other 
places there are typical puerperal changes such as 
extensive chorionic invasion, thickening and 
hyalinization of vessel walls, much inflammation 
and a little necrosis. However, in many other 
parts chorionic tissue — villi and epithelium always 
closely connected — ^proliferates into the muscular 
layer. But these proliferations are generally 
separated from the muscle proper by a wide layer 
of dense fibrin. Here and there foetal cells are to 
be seen Ijing in the vessels. These changes can 
also be seen in the deeper layers of the endometrium 
where larger masses of Langhans’ cells and 
syncytial elements are generally found together 
with the villi or at least having taken their origin 
from a villus. Haemorrhagic areas are com- 
pletelj"- absent. The inflammation is less in the 
deeper lay^ers of the muscle. , At each cornu of 
the uterus very active chorioepithelial proliferation 
can be seen but without any reaction of the sur- 
rounding tissues. 

Fallopian tubes : No pathological changes. 

Ovaries : Many small cysts in the ovarian stroma 
containing masses of large luteal cells. Atretic 



follicles show wide borders of theca interna cells. 
In one place there is a ripening follicle with a zone 
of granulosal cells, but only a few primordial 
follicles. 

Nodule from vagina: Sections consist of old 
blood, abundant fibrin, lymphocytes and polynu- 
clear leucocytes.* 
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The following facts need to be borne in 
M considering penetration by 

chorionic elements. The serotina is invaded 
}id chorionic cells. These completely infil- 
lu- maternal tissues which become 

compressed and may perish from pressure 

<5 f 'T'l -'ll* * n » » 


oiear ieucoc3rtes.* compressed and may perish from pressure 

Mingled with these elements villous stroma with- ^-trophy. The villi — normally shaped or 
out epithelium is frequently seen but in some places degenerate— together with the chorionic 

villi are seen, with well-preserved eni+Kpiiiitr. cell?: mar? nnw 4 -^ j 


viUi are seen, with well-preserved epithelium. 
Rarely, degenerating chorionic cell elements are 
found {Fig. 7), 

Diagnosis; Destructive hydatidiform mole with 
excessive epithelial proliferation and a metastasis 
m the' vagina. The findings do not support the 
existence of a chorionepithelioma. 

Discussion. 


cells may now penetrate to such a depth 
that they reach the superficial or even 
deeper veins of the uterine wall. It is 
obvious that whole villi or isolated chori- 
onic epithelial cells having reached these 
veins may find their way into other vessels 
without difficulty. Their ultimate destina- 
tion depends on whether or not these cells 
can still multiply. Epithelial cells of the 


It is extremely rare that a placenta with 
normally shaped villi has such destructive 
power as that seen in Case 5. Space forbids 
discussion of this phenomenon and whether 
It \vas due to an increased proliferative 
tendency of the chorionic cells or to a break- 
down of the maternal defensive power. 
This case is described in order to show that 
enormous destruction may be found even 
\^ere there is a morphologically unaltered 
chorionic epithelium. It is common to find 
a hydatidiform mole that penetrates deeply 
but It is the extent of the proliferation that 
vanes. Case 6 is a rare one, for it shows a 
hydatidiform mole in situ penetrating 
deeply into the muscle. So also with Case 
7, where an excessive proliferation of the 
chorionic epithelium and a metastasis in 
the vagina were found. This combination 
made diagnosis difficult. To this problem 
We shall refer later when discussing the 
subject of malignancy in chorioepithelial 
proliferations. 


normal placenta have not this ability. But 
occasionally they may grow further ahead 
within the vessels, destroy neighbouring 
tissues and even break through into other 
vessels. In this way they cause extremely 
heavy destruction. Even so this penetra- 
tion, according to general pathological 
principles, must still be regarded as a 
benign one owing to its continuity of growth 
and its histiotypic' form (epithelium and 
stroma being always together). 

Penetration is an attribute of the normal 
trophoblast and so, in the examination of 
pathological changes in ^ the chorionic 
epithelium, one must not attach too much 
importance to this finding alone. Fig. 4 
(Case 6) shows very clearly the thinning of 
the serotina at one place and villi coming 
gradually into the most intimate contact 
with muscle where penetration reaches its 
maximum. The real destruction in these 
regions is not as great as would be e-xpected, 
because the spaces filled with villi and epi- 


• Ladewig-s>< modification of Mafioi^-’s stain is 
a great help since it facilitates the differentiation of 
tissues even in necrobiosis. This is especiaUy use- 
ful when e.xamining material with puerperal 
changes. 


thelial cells are not the results of a process 
of liquefaction of the tissues but, in fact, 
are simply wide veins of the placental site. 
In some places the walls of the vessels can 
still be clearly defined. In Case 7 penetra- 
tion is wider and deeper and is not limited 
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to the region of the placental insertion. 
Small fragments of the mole appear close 
to the peritoneal surface of tlie utcnis and 
even to the interstitial portions of the 
Fallopian tubes. That the epithelium of 
the villi still possesses remarkable pro- 
liferative power is proved by the observa- 
tion that the largest accumulations of 
chorionic fragments are to be seen at some 
distance from the cavity of the uterus. As 
a structural element the epithelium in Case 
7 does not play such an important role as 
in Case- 6. But chorioepithelial cells may 
be endowed witli considerable destructive 
power even though there maj' not be 
ana^ visible signs of activity (see Case 5, 
"placenta percreta"). Thus prolifera- 
tion of chorionic epithelium brings up tlie 
recurring question as to when and in what 
circumstances such proliferation should be 
regarded as the expression of malignant 
or benign growth. Most authors who have 
studied this problem agree that there are 
some cases in which the above distinction 
cannot be made by morphological methods- 
alone, although sometimes a careful review 
and follow-up of a case may eventually lead 
to its proper interpretation. 

Two of the essential characteristics of 
malignancy' — ^invasion and destruction — 
are not usually applicable when dealing 
with the elements of chorionic epithelium. 
We have already' mentioned the similarity- 
between the y'oung trophoblast and chori- 
onepithelioma and have stressed the fact 
that the main attribute of the chorion- 
epithelioma is its reversion to cytoty'pic 
gro^vth. As long as epithelium is found in 
connexion with villous stroma the morpho- 
logical proof of its being an independent 
and cytoty'pic grov'th will be extremely' dif- 
ficult, although the possibility of a change 
from a simple or destructive mole into a 
chorionepithelioma can never be excluded. 
However, for diagnosis of malignancy one 
would insist that the bulk of epithelial 


cells should clearly' predominate over the 
stromal, and further, that independent 
epithelial proliferation should be seen in at 
least one place. In Case 7 (destructive 
mole) the tissue as a wliole shows signs of 
e.xcc])tionally vigorous proliferation which 
is less where it has penetrated most deeply. 
Considerable epithelial proliferation inde- 
pendent of villous stroma was not seen 
either in the mucosa or in the muscle of the 
uterus. The way in which the chorio- 
epithelial cells, mostly' Langhans’ cells, 
come into contact with muscle resembles 
closely' what is seen in the y'oung tropho- 
blast of extrauterine pregnancy, Meyer’ 
has drawn particular attention to this. In 
Case 6 (hydatidiform mole in situ) there 
is considerably' more epithelial prolifera- 
tion, and its interpretation depiends on the 
topographical relations of the elements 
concerned . The anchoring villi of the mole 
show marked penetrative power. In normal 
pregnancy villi are commonly' found, 
adjacent to maternal tissue, showing quite 
thick club-Hke swellings due to increased 
proliferation of their cells. It is only to be 
expected, therefore, that features similar 
but more striking would be found in cases 
of hydatidiform mole. These are due to the 
generally' enhanced capacity' for growth 
of the chorion epithelium in this condition. 
Thus, in this case, there is no doubt that 
in spite of the strong tendency' to prolifera- 
tion, destruction and infiltration, the only 
diagnosis that could be considered was that 
of a benign mole. The features were 
simply those, but in excess, of the physio- 
logical process of nidation. 

In Case 7, the significance of the vaginal 
metastasis remains to be explained. 
SchmorF® was the first to demonstrate that 
transportation by' the bloodstream of whole 
viUi or isolated chorionic cells is almost a 
feature of normal pregnancy. He has found 
such cells \vithin the smaller arteries and 
capillaries of the lungs. In normal preg- 
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nancy they disappear in a short time. 
Furthermore in cases of early abortion or 
hydatidiform mole he has occasionally ob- 
served proliferations of displaced chorionic 
cells growing through the walls of vessels 
and even infiltrating neighbouring tissues. 
He explains this phenomenon as due to 
cell casts of somewhat pathologically 
altered chorionic epithelium. The elemente 
concerned may go on proliferating for a 
limited period but will finally be mastered 
and eliminated by the maternal defence^ 
mechanism. These findings raise the 
question, in cases of hydatidiform mole 
with displacement of chorionic cells and 
their proliferation in other parts of the 
body, as to whether or not these should be 
regarded on principle as an expression of 
mahgnant growth. There are, of course, 
numbers of cases cited in which a hydatidi- 
form mole has been followed by metastascs 
showing histologically every sign of a 
chorionepithelioma. Such a case has been 
reported by Brews*® and a similar one will 
be described later in this paper. On the 
other hand there are cases where the histo- 
logy is not so definite. Gyg^x'^ published 
a case in which a t3rpical metastasis of a 
h3i'datidiform mole was removed from the 
vulva. There w’as not any sign of malig- 
namt growih in the uterus, and at autopsy 
(the patient died of an intercurrent illness) 
all internal organs were free from metas- 
tases. Wegelin,*® too, has demonstrated the 
benignanc}'^ of a metastasis in the vulva, 
free even of ^tiUi, in a case of hj’^datidiform 
mole. In this case the histological picture, 
with regard to the occurrence of isolated 
cells, fibrin and fibrinoid degeneration, 
resembles that found during normal pla- 
centation in the uterus. The chorionic 
cells seem actuall}* to be submerged by the 
masses of fibrin and, as numerous degener- 
ative forms of cell nuclei were to be found, 
V.'eg.3iin conduced that the wrlval meta- 
smsis in this case must be considered as one 


of degeneration which would probably 
have disappeared without surgical rciuovai, 
These observations show that Iho proswicc 
of metastases is proof of malignancy only 
in so far as tumours arising from Iho iiidi- 
vidual's own cells are concerned, but in llio 
case of proliferation of foolal collii Ibo 
above dictum does not nccc.ssarily apply. 
In Case 7, well-preserved and degencratr 
villi were found but no coborcnl ej)i!bolial 
cell masses, so one is of the opinion Ibal 
even the presence of the metastasis doiri 
not alter in any way our opinion as to tlif 
benignity of the process concerned. 


C. Chorionic Prolii'eratjon WiTiiour 
Vili.ous'Stroma, 

Three cases will now ho described, _ lb'’ 
%st is a typical chorionepithelioma wilb a 
metastasis in the vagina, the 2nd is a P'<\- 
partum chorionepithelioma and tbe , 3 '''* 
will be discussed separately as tlicre W'*'' 
an error in diagnosis. 


Ca.se B. OxiltiO, 

A married v/oman, a^ed 17, 
inonth alter msrriaf"; and cornplain'-'l 
discharge. At the 4 th month there v/a*. a Ii'J’ w '■ 
rhage- and shepai.wd !-orno rneat-Iike it'-'-O':- 
the follow'Ing month, •> she vm*, nuretOd i 

r>y 3 difierent doctors. The erst 
teported to he those of a hyd.'tf idiform me, 
jjrrival at hocpitel she v.-as f.niUrinv, hon) 

^nd on pelvic ezamination a red '■.y/'Ihng Oa- ^ ^ 
of a hazelnut wa'i found on fhe anf^r/or ^ 
-/.'all. The rest of the orga.os v/'fe no.'ty-) ' 
lAopzy of the cv,'eni,'ig fhw'd it f/) '■ 

epithelioma, IIy.'.t/;r'-'Cto;,ey v.'fls 
dhcharge from hospit'-l 7 vreeVs 1*0 r /, / ^ 

ijodule v/as to r,.e found, Sev",c r.oordns T. v. 
patie.ot v.'rode trset she v/a* rpJfO; v/'h. 
Kacrooco;dc foodi-ogs: , ,, 

iroduie -h'om v*g,',o*, soft, ?,*rm'.ofr/.*'0 

triai/e. ^ 

fa; Uterw. vdth ad-O'-yo'-^, ho 
./..al! 3 reddish r^odeleo f.oe sV, * K*;;';;',,. 
^.volsatod /^ad-'y. '' 
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regular. At the level of the internal os there was 
another small nodule. The left ovar>- was cystic. 

In the left mesovarium there was a dark red, soft 
nodule of the size of a cherry stone. 

Microscopic findings: All the nodules show 
haemorrhagic necrosis. In several places, especially 
in the vaginal nodule, numbers of well-prcscn-ed 
Langhans’ cells, rare syncytial elements and no 
villous stroma are to be seen. 

Diagnosis: Typical cborionepithelioma with a 
true metastasis in the vagina. 

Case 9. 247/42. 

Married woman, aged 30; 6 full time deliveries 
and 2 abortions. Patient came to hospital a week 
after the last delivery’ complaining of bleeding. 
Pelvis normal for the period of puerperium. 
Bleeding ceased and patient discharged; returned 
to hospital 3 weeks later with severe haemorrhage, 
very anaemic. The uterus was larger than at 
examination 4 weeks previously. Curettage was 
immediately performed. Histological diagnosis, 
cborionepithelioma. Her condition contra-indicated 
operation. Twelve days later X-rays showed a 
normal lung picture. A second X-ray was taken a 
fortnight later, and showed a shadow the size of 
a small fist, in the lower lobe of the right limg. She 
died r4 weeks after delivery. A few days before 
death there was in the urine a content of 175,000 
mouse units per litre of gonadotropic hormone. 

Autopsy showed cborionepithelioma of the 
uterus; multiple metastases of parametrium and 
both lungs; purulent thrombophlebitis of all 
pelvic veins up to the vena cava. 

Mcroscopical findings: In many areas of the 
uterine mucosa there were irregular masses of 
Langhans’ cells and syncytial elements in great 
number, and these extended into the myometrium 
causing much destruction of uterine tissue. 
In the vessels were found elements of the tumour 
as well as the typical changes of purulent throm- 
bophlebitis. In the limg metastases the tumour was 
well preserved, there being little necrosis. 

Discussion 

The vaginal biopsy of Case 8 showed, 
besides blood and fibrin, large groups of 
Langhans’ cells. The diagnosis of chorion- 


epithelioma was obvious. This was con- 
firmed by the case history which showed 
a clear relation between the h3’datidiform 
mole and the vaginal metastasis. The size 
of the uterine tumour was unusually’ small 
but at the same time it was obviously a 
tj^ical chorionepithelioma. The repeated 
curettages may have interfered in some 
wny with the proliferation of the tumour 
and also the small hormone content of the 
urine (25,000 mouse units per litre) may be 
similar!)' explained. In Case 9 the his- 
tor)' was one of postpartum haemorrhage 
and one would have expected the curettings 
to have revealed fragments of the placenta 
or else puerperal endometritis. One would 
not have expected chorionic epithelium. 
However, as masses of chorionic epithelial 
cells, Langhans’ and s^mcj'tial cells were 
seen, the diagnosis of chorionepithelioma 
became obligatory. The subsequent course 
of the case put the diagnosis beyond all 
doubt. 

Case 10. 647/41. 

Married womau, aged 29; 3 children; i year ago 
induced abortion (4 th month). Menstruation 
usually regular. Last period a fortnight before 
admission to the hospital. A brisk haemorrhage 
the night before admission. Haemoglobin 50 per 
cent (Sahli). 

Pelvic examination : Uterus a little larger than 
normal, external os 1 finger dilated. Curettage 
performed. 

Microscopic findings : Endometrium in secretory 
phase. Areas of fibrinoid coagulation, and, in 
contact with these, a tissue consisting of 2 types 
of cells. 

(i) Rather large cells with central nucleus and 
clear protoplasm arranged in groups (Langhans’ 
cells). 

{2) Large confluent elements with varying shapes 
of nuclei, darkly stained, protoplasm often vacuo- 
lated (syncytial elements). 

No villous stroma. The syncytial formations are 
more numerous than Langhans’ cells. Three days 
after curettage the Aschheim-Zondek test with 
undiluted urine was positive, but was negative in 
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dilution corresponding to 25,000 mouse units per 
litre. 

A tentative diagnosis of chorionepithelioma was 
made and the gynaecologist informed that the case 
should be carefully observed. The gynaecologist 
decided to perform immediate hysterectomy. A 
careful histological examination of the specimen 
showed a perfectly normal uterus. There was no 
sign of recent pregnancy. 

Discussion. 

In view of the fact that the uterus did 
not show the existence of a chorionepithe- 
lioma one needs to reconsider^the diagnosis 
which was based on the histological picture 
of the curettings. Was it possible that the 
whole of the tumour had been removed by 
the curettage and that we had been fortu- 
nate enough to have seen this? This 
explanation must be dismissed, since the 
penetrative power of chorionepithelioma 
is so great and in the specimen we did not 
see any penetration into the wall of the 
uterus. On further reflection it is now 
obvious that the tissue which we saw in the 
curettings was not a chorionepithelioma 
but a simple trophoblast. We were misled 
because of its highly pleomorphic cellular 
composition as well as by the complete lack 
of villi and other puerperal characteristics. 
We did feel that our diagnosis had to be 
made with some reserve and at the time 
informed the gynaecologist of our doubt. 
However, he was guided by Hirschmann's 
old dictum that in a doubtful case it is 
wiser to sacrifice the uterus than to risk 
the life of the patient. 

Conclusion. 

(x) Isolated chorionic cells per se are but 
an indication of a state of pregnancy either 
present or past. When large numbers of 
invading cells are found this usually points 
to some previous abnormality of the uterus, 
such as myoma, adenomyosis, or old lesions 


— particularly rvhen found a long time after 
pregnancy — and not to increased, indepen- 
dent activity of trophoblastic derivatives. 
It . always remains with the pathologist, by 
all the means at his disposal, to establish 
a relation between chorionic invasion and 
pregnancy. 

(2) The wide range, variations and dis- 
tribution of cell proliferation and infiltra- 
tion have, been abundantly demonstrated in 
the above cases. One has purposely selected 
border-line material in order to emphasize 
the complexity of the problem and to show 
the difficulty in reaching a decision as to 
whether the condition is one of malignant 
chorionepithelioma or vigorously growing 
young trophoblast or hydatidiform mole. 
In these cases the pathologist must of 
necessity rely on the clinical findings, and 
especially the history and hormone estima- 
tions. 

(3) One has attempted to explain that the 
presence of chorionic cell proliferations in 
the last month of pregnancy, after a full 
time delivery, or after an expulsion or 
removal of a hydatidiform mole supports 
the diagnosis of malignant chorionepithe- 
lioma. When similar histological pictures 
are present in a still existing mole or early 
pregnancy then one needs to be most 
cautious in making the diagnosis of malig- 
nancy. 

(4) In the same way vaginal metastases 
are not necessarily malignant. When 
villous stroma is found in these then one is 
of the opinion that the condition is innocent. 
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For many years the high incidence of pul- 
monary embolism caused anxiety among 
the members of the medical staff at Chelsea 
Hospital for Women. This increased con- 
siderably when , in 1936, 50 per cent of the 
deaths following operations were due to 
pulmonary emboli. 

It was therefore decided at the begin- 
ning of 1937 to establish a massage depart- 
ment which was placed under the super- 
vision of one of us (I.C.S.). The duties of 
the members of the massage team were to 
instruct and supervise postoperative exer- 
cises, and to carry out massage in all cases 
after abdominal operations and operations 
for the repair of genital prolapse. The 
routine following minor operations re- 
mained unaltered, and special exercises 
and massage were not given after such pro- 
cedures as curettage, insertion of radium, 
insufflation, etc. 

Originally it was intended that the 
problem be reviewed after 3 years and the 
incidence of embolism compared in the 
years preceding and follo\ying the intro- 
duction of the massage department. Unfor- 
tunately the war intervened and detailed 
study of results was not made. However 
the experiment was considered a success, as 
not only did the number of cases of em- 
bolism decrease, but the general condition 


of the patients on discharge from hospital 
was obviously greatly improved. 

The purpose of this paper is to study the 
effect of postoperative exercises and mas- 
sage on ffle incidence of fatal pulmonai}' 
embolism. Non-fatal embolism has not 
been included as it was found that satis- 
factoiy details were not always available in 
the case notes. . 

A 14-year period is reviewed and JS 
divided into 2 sections. The first, 1930 to 
1936, consists of the 7 years before, and the 
second, 1937 to .1943, the 7 years after the 
institution of the massage department. 

It is also intended to consider the dea s 
from embolism collectively and to stu y 
such factors as age, type of operation, e c. 
In addition some details of the type 0 
exercises and massage now being employe 
at the hospital will be given. 


Incidence of Fatal Pulmonary 
Embolism Following Abdominai- 
Operations. 


1930-X936. In this period 
96 abdominal operations followed by 19 
iths from pulmonary embolism, 

: mortality from pulmonary embo ism 
s 0.415 per cent or i /afal em 01 
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tions. None of these deaths took place 
during operation. 

B. 1937-1943- In tins period there were 
3,436 abdominal operations with 9 deaths 
from pulmonarj' embolism. In 3 of tlic 7 
years there were no deaths from this cause. 
Of the 9 deaths 2 may be e.\cluded for 
the followng reasons. The first, in 1938, 
took place on the 6th da}- after operation, 
but owing to a temporarj' shortage of staff 
the patient received no postoperative e.\er- 
cises or massage. The second, in 1943, is 
excluded as the embolism occurred during 
the operation. 

Excluding these 2 cases the mortaliU’ 
from pulmonary embolism after abdominal 
operations from 1937 to 1943 was 0.203 per 
cent, or i death followed every 490.5 
operations. 

The incidence of fatal embolism after 
abdominal operations was therefore re- 
duced by more than half following the 
introduction of postoperative exercises 
and massage. 

Incidence of Fatal Pulmonary Embol- 
ism Following Operations for the 
Repair of Genital Prolapse. 

In each of the 7-3'ear periods there were 
2 deaths from pulmonary' embolism follow- 
ing roughly equal numbers of operations 
for prolapse. 

Although postoperative exercises and 
massage have not reduced the number of 
fatal emboli following these operations, we 
have been impressed by the marked im- 
provement in muscle tone and, posture in 
this group of patients . 

In 1938 Fletcher Shaw and Rickards' 
investigated the incidence of fatal pul- 
monary embolism after gynaecological 
operations during a 12-year period at 
Manchester Roj^al Infirmary, where exer- 
cises are carried out as a routine, and at St. 
Marj' s Hospital, where exercises are not 
included in the jiostoperative treatment. 

E 


Fatal- embolism was found to be 5 times 
more common in the latter hospital. The 
authors do not differentiate lictwecn abdo- 
minal and other operations, and details of 
the exercises employed arc not given. 

Gener/\l Review. 

During the 14-year period 1930 to 1943 
there were 21,066 openitions at Chelsea 
Hospital for Women followed b\' 202 
deaths. Of these 202 deatlis 40, or 19.8 
per cent, resulted from pulmonary em- 
bolism, i.c. the incidence of fatal embolism 
was 0.19 per cent, or i such death occurred 
in everj' 526 operations. Matas" found that 
the general j>revalencc of fatal pulmonarv’ 
embolism in Europe and America in 
2,196,834 operations from 1913 to 1931 was 
0.27 per cent or i death from embolism in 
approximate!}’ every 500 operations. 

According to Henderson’ at the Mayo 
Clinic during the lo-year period ending in 
1927, 6 per cent of all deaths following 
operation were due to pulmonary em- 
bolism. In our scries 19.8 per cent of the 
deaths were due to pulmonary embolism, 
a much higher figure. This may be due to 
the fact that a high proportion of the opera- 
tions (38 per cent) were abdominal. 

Of tlie 40 deaths due to embolism 28, or 
70 per cent, followed abdominal operations. 
Figures from similar series quoted in the 
recent literature are as follows: Graves,'* 
65.3 per cent; Henderson,’ 80.7 per cent, 
Patey,’ 86 per cent; Petren,' 88 per-cent. 

Age Incidence. 

The 40 cases of fatal embolism can be 
grouped with regard to age as in Table I. 

Table I. 


Age group 

Dea-ths from embolism 

20 to 29 years 

2 or 5 percent 

30 to 39 „ 

4 or 10 ,, 

40 to 49 ,, 

11 Or 27.5 ,, 

50 to 59 „ 

.^5 or 37.5 ■„ 

60 to 69 ,, 

8 or 20 ,, 
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Five hundred consecutive cases admitted 
to hospital for operation in 1943 were 
grouped in a similar way according to age, 
(Table II). 

Table II. 


Age group 

Percentage 

20 to 29 years 

24.4 

30 to 39 „ 

37 

40 to 49 ,, 

22.6 

50 to 59 

10,2 

60 to 69 ,, 

4 


With the aid of Table II correction was 
made and an approximate idea of the true 
incidence according to age was obtained. 

From Table III it can be seen that post- 
operative fatal embolism becomes pro- 
gressively more common in the higher age 
groups with a maximal incidence between 
60 and 69 years. The average age of the 
patients was 50.5 years. In Henderson’s’ 
series of 313 fatal cases of embolism the 


Table III. 



Age group 

Corrected incidence ^ 


,20 to 29 years 

i.g per cent 


30 to 39 „ 

2.6 „ 


40 to 49 

11.7 .. 


50 to 59 „ 

35-4 .. 


60 to 69 ,, 

CO 


average age was 53.2 years and Graves' 
found that in a series of 194 cases the 
most common age of occurrence was in the 
decade 61 to 70 years. 

Nature of Operation. 

A. Abdomhial operations. 

In Table V the abdominal hysterec- 
tomies for the two 7-year periods are listed. 
It is of interest to note the increase in the 
proportion of total hysterectomies in the 
2nd period and the decrease in numbers of 
the Wertheim operation. 


Table IV. 


Operation 

Number of cases of 
fatal embolism 
i 93 t >-36 1937-43 

Subtotal hysterectomy with or without removal of appendages 

5 * 

5 

10 

Total hysterectomy with or without removal of appendages ... 

6 

, it 

7 

Wertheim’s hysterectomy 

3 

0 

3 

Laparotomy for malignant disease 

2 

I 

3 

Ventral suspension 

I 

0 

X 

Laparotomy for innocent conditions 

0 

I 

I 

Myomectomy and ovarian cystectomy 

I * 

0 

t 

Ovariotomy and ventral fixation 

I* 

0 

I 

Repair of ventral hernia 

0 

I 



* In one case perineorrhaphy was also performed. 

•f Embolism occurred during the operation. 



Table V. 




Operation 

1930-36 

1937-43 

Total 

Subtotal hysterectomy with or without removal of appendages 
Total hysterectomy with or without removal of appendages ... 
Wertheim’s h5fsterectomy 

1338 

793 

144 

930 

948 

61 

2268 

1742 

205 
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Incidence of death from pulmonar\- 
embolism after ; 

Subtotal hysterectomy with or without 
removal of appendages, 0.449 

Total hysterectomy with or without 
removal of appendages, 0.401 per cent. 
Wertlieim’s hysterectomy, 1.46 per cent. 
There is no marked difference in the 
"incidence of fatal embolism following the 
subtotal and total operations, but as might 
be expected it is much higher after Wert- 
heim's hysterectomj'. 

B. Non-abdominal operations. 

In the 14-year period there were 12 
deaths from^ embolism following 13,061 
non-abdominal operations or i death oc- 
curred in every 1,088 operations. It is of 
interest to note that 4 of the deaths followed 
the insertion of radium, 3 for malignant 
disease and i for an innocent condition. 

Nature of Disease. 

Of the 40 fatal emboli 13 followed opera- 
tion for malignant disease, 10 abdominal 
and 3 non-abdominal operations. 

Time of Occurrence of Pulmonary 
Embolism. 

Of the 39 emboli which occurred in the 
postoperative period 17 occurred in the 
1st week (all between the 3rd and 7th 
days), II in the 2nd week, -ii in the 3rd, and 
I in the 4th week. The nature of the opera- 
tion, abdominal or non-abdominal, did not 
affect materially the time of onset of the 
embolism. Thus following abdominal 
operations there were 10 deaths in the ist 
w'eek, 7 in the 2nd, 9 in the 3rd, and i in 
the 4th week. 

Presence of Pyrexia Preceding 
Embousm. 

In a series of 146 fatal cases Robertson" 
iound unexplained moderate fever in 18 per 
•cent during the postoperative period. In 


our scries of 40, only 32 temperature charts 
were still available. In 25 of these, or 78.1 
per cent, some elevation of temperature 
was present during the 3 days immediately 
preceding the fatal embolism. This 
generally took the form of a mild inter- 
mittent pyrexia ranging from 99 to 100. 5’F. 

Brief Outline of the Exercises /\nd 
Massage Employed. 

The main aims of treatment are as 
follows : 

1. Increased respiratory excursion re- 
sulting in improved venous return to the 
heart. 

2. Improvement of the circulation and 
maintenance of muscle tone in the limbs. 

3. Strengthening of the abdominal and 
perineal muscles and later the development 
of correct posture. 

Abdominal operations. 

The patient receives instruction in 
breathing exercises on the day before 
operation. These are commenced on the 
day following operation and she is encou- 
raged to carry out active foot exercises', 
namely bending, stretching and rolling of 
the foot. On the 3rd day quadriceps con- 
tractions, gluteal contractions and more 
extensive foot movements are added and 
gentle massage of the legs is begun. 

After the abdominal clips have been re- 
moved abdominal and gluteal contractions 
are introduced, and adduction exercises to 
improve the tone of the muscles of the pelvic 
floor. 

Later the exercises are carried out with 
the patient's legs over the side of the bed, 
and tnink rotation, flexion and extension 
are begun. Eventually the standing posi- 
tion is adopted during the exercises and 
care is taken that the correct posture is 
being achieved. The patient leaves hos- 
pital with instructions to continue the exer- 
cises at home for at least a further 2 weeks. 
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Operations for the Repair of Prolapse. knee pillow and from diminished respira- 


A similar routine is employed, but peri- 
neal exercises are not introduced until after 
the loth day to avoid unnecessary dis- 
comfort from stitches. 


Discussion. 

Much useful work has been carried out in 
recent years in an attempt to discover the 
aetiology of postoperative thrombosis and 
embolism. Perhaps the most productive 
has been the investigation of the constitu- 
ents of the blood, particularly those taking 
part in the process of coagulation. Among 
others Atkins® has shown that there is a 
fall in the platelet count after operation 
followed by a sharp rise beginning on the 
7th day and reaching a maximum about the 
loth day. Robertson' found that the coagu- 
lation time was shortened and the sedimen- 
tation-rate increased. As these changes take 
place after every operation it is unlikely 
that they are the only factors leading to 
embolism. 

Infection may play a part, and we have 
shown that in 78 per cent of our fatal cases 
some elevation of temperature was present 
during the 3 days preceding the embolism. 
As both Robertson' and Bonney° have 
pointed out, frank thrombophlebitis rarely 
precedes pulmonary embolism since the 
clot then is so adherent to the inflamed 
vessel wall that it cannot readily break 
loose. The infection is therefore probably 
of a mild type, insufficient in itself to pro- 
duce an obvious phlebitis, yet of some 
importance in the production of throm- 
bosis and embolism. 

Most authorities are agreed that one of 
the principal contributory factor is venous 
stasis. This results from the relatively im- 
mobile position of the patient in bed, from 
obstruction such as that produced by the 


tory excursion. The venous return to the 
heart is dependent'largely on the negative 
pressure in the thorax during inspiration 
and, at the same time, on the increased 
abdominal pressure resulting from descent 
of the diaphragm.' In the limbs contraction 
of the muscles encourages movement of the 
blood in the veins. 

In the past various types of prophylactic 
treatment have been suggested, many 
directed against the changes in the con- 
stituents of the blood. Thyroid extract, a 
diet low in fat and proteins, and anticoa^- 
lants such as heparin have been used with 
varying success. The most profitable lines 
of treatment however have been those 
directed to combating venous stasis. The 
simple expedient of raising the foot of the 
bed several times daily may.be of some 
value, but we are of the opinion that stasis 
can best be prevented by active exercises 
and massage. Breathing exercises, abdo- 
minal massage and pressure applied par- 
ticularly during inspiration, and active 
movements of the limbs encourage venous 
return to the heart. These should be com- 
menced as soon as possible after operation, 
as in our series 43.5 per cent of the cases of 
fatal embolism occurred in the ist week. 

At Chelsea Hospital ■ those who have 
undergone abdominal operations or opera- 
tions for the repair of prolapse are the only 
patients who receive the benefits of pos - 
operative exercises and massage. ' ^ 
believe that these could be extended a 
vantageously to selected cases after minor 
procedures. We agree with Snell " ® 
says “ It is probable that there is a group 
of patients over 50 years of age, obese an^ 
w'ith a normal or subnormal 
sure, who are particularly susceptible 
pulmonary embolism as a 
complication,” and we would add mat - 
is even more likely in the presence of ma ig 
nant pelvic disease. 



EFFECT OF POSTOPERATIVE EXERCISES AND MASSAGE 
Summary. 


Postoperative" exercises and massage 
were introduced at Chelsea Hospital for 
Women in 1937 in an attempt to reduce the 
incidence of pulmonarj’^ embolism. 

The incidence of fatal embolism follow- 
ing abdominal operations fell b}’' more than 
50 per cent in the subsequent 7-year period. 

The deaths from embolism are renewed 
with regard to general incidence, age of 
patient, tjqje of operation, etc. 

Some details of the exercises and massage 
emplo3^ed are given and are followed b}' a 
short discussion with references to recent 
literature. 
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A Short Study of Histaminase Activity During Pregnancy 
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BY 

E. W. Koloszynski, M.D. (Vilno). 

From the Nuffield Department of Obstetrics and Gynaecology, University 
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Introduction. 

Histaminase, first described by Best and 
McHenry' is an enzyme which inactivates 
histamine. 

Its action, according to Zeller, ° might be 
represented by the following equation : 

R-CH=NH,+ 0.+ HjO ;rR-CHO + 
NH,+ H.O. 

where R is an iminazole ring. 

In support of this view Stephenson’ has 
shown feat during fee activity of histarain- 
ase, oxygen is consumed and feat ammonia 
and hydrogen peroxide are liberated. 
Laskowski^ found feat the amount of 
oxygen utilized throughout this process 
depends on fee purity of histaminase. 
Among impurities affecting the enzyme 
haemin accelerates its activity. 

There is a disagreement as to fee specifi- 
city of histaminase activity. On fee one hand 
there is a group of authors that believes it 
to be specific. This view was first suggested 
by its originators. Best and McHenry,' 
who distinguished histaminase from tyra- 
mine-oxidase. Blaschko, Richter and 
Schlossman® showed feat adrenaline, ali- 
phatic amine and tyramine oxidases are 
substantially similar, whereas histaminase 
differed greatly from them . Kapeller-Adler ,‘ 
in one of her last works, demonstrated 
the difference beffveen specific histamine- 
histaminase reaction and another non- 
specific deamination of cadaverine. Blas- 
chko' showed that cadaverine and hista- 
mine had no affinity to amino-oxidase. 


On fee other hand, another group rf 
authors regarded the reaction as non-speci- 
fic and supposed it to be equally effective 
against deamines such as cadaverine and 
spermin. Thus Zeller, Wenk and Stern,' 
and Zeller’ believed histaminase to be 
identical with deamino-oxidase and claiined 
also feat fee former produced the deamina- 
tion of putrescin and agmantin. 

According to Werle and Effkeman”’ and 
Kapeller-Adler’ histaminase reaction JS 
specific with regard to histamine and can 
only be demonstrated in serum from the 
pregnant woman. 

There is a difference in fee action of ms- 
taminase in vivo from feat in vitro whi 
was emphasized by Atkinson and I^- ^ 
Investigations m vitro by Kapeller-Adler 
showed feat histaminase activity was ini 
paired in the cases of pre-eclampsia an 
completely inhibited by addition of aneunn. 

The purpose of the present investiga on 
was fourfold : 

(1) To assess the specificity of h'sfa 

minase. , . , 

(2) To estimate the activity of hista- 
minase in non-pregnant sera. 

(3) To study the fluctuation of h' 
minase in the course of 

(4) To examine factors inhibiting 

activity of histaminase. 

Method. 

One method of measuring the „ 

histaminase employed for deamino-ox 


,^86 
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and applied lately’ for histaminase is based 
upon the decolorization of indigo disnl- 
phonate presumably by hydrogen per- 
oxide. This is tire basis of the method used 
by Kapeller-Adler. From the degree of 
decolorization the actirdty of enzyme is 
estimated. Briefly the method involves the 
mixture of serum, histamine (cadaverine) 
and dye, followed by a study of colour 
changes. The details were as follows ; 

Reagents : 

Solutions of: 

M/15 phosphate buffer (Sorensen) pH =7.: 
M/20 histamine hj'drochloride in M/15 
phosphate buffer. 

M/ao cadaverine hj’drochloride in M/15 
phosphate buffer. 

200 mgms. of indigo disulphonate in 300 
ml. of phosphate buffer. 

The latter solution when kept in darkness for 
a fortnight is stable and meets the require- 
ment of logarithmic line of the photo- 
electric colorimeter. 

Saturated ammonia sulphate. 

Acetone. 

Preparation of the sera : 

The sera weie dialysed against the phosphate 
buffer in a refrigerator for 12 hours. To ensure 
similar conditions in all the experiments^ only 
non-haemolj’sed sera were used and the dialy- 
sers made in the same manner from the same 
material; similarly the same amount of buffer 
was taken' for each dialysis. 

To I ml. of dialysed serum 0.2 ml. of 
M/20 histamine, 0.2 ml. of dye solutions 
and o.i ml. of toluene were added. The 
tubes Avith cadaverine were similarly 
arranged. 

Two control tubes were introduced in 
each of which 0.2 ml. of phosphate buffer 
(instead of histamine or cadaverine) was 
added; otherwise the compounds were the 
same. 

Air was sucked through the mixture in 
each of the 3 tubes for 5 minutes. One of the 
bvo control tubes and a' histamine (cada- 


vcrinc) tube were set in llie incubator for 
72 hours at 37'C. The second control tube 
was put in boiling water for 2 minutes in 
order to stop enzyme activity, thus pre- 
venting the decolorization by histaminase. 

At tliis juncture it seems appropriate to 
draw attention to 4 modifications that have 
been made to the original Kapeller-Adler 
method. 

1. According to Kapeller-Adler, after 24 
hours a comparison between control tube 
I and histamine tube is made thus : - = 
no decolorization: + = slight; -f + = 
distinct; + + + = complete decolorization. 
In the present work this was modified by 
the addition of group ± because the distinc- 
tion between minus and one plus decoloriz- 
ation was found difficult. 

2. Air was used instead of oxygen. 

3. It was found difficult to differentiate 
distinctly the degree of decolorization 
especially with the sera of early weeks of 
pregnancy. Therefore the time of incuba- 
tion was extended to 72 hours and 12 sera 
were carefully studied to show the differ- 
ence between 24 and 72 hourly investiga- 
tions. 

In Table I the results of this study are 
recorded. It can be seen that the 72 hours 
incubations gave more satisfactory results 
and tliat the decolorization of the dye in the 
presence of histamine as compared with 
cadaverine was more pronounced. Because 
of this histamine was chosen as a substrate 
and all further readings were made after 72 
hours. 

4. In spite of these alterations it Avas still 
difficult, because of the A^aiying colour 
shades, to distinguish the degree of decolor- 
ization ; this was especially noticeable in the 
groups labelled ' minus ’ and ' one plus 
decolorization. To OA^ercome these diffi- 
culties the fourth modification Avas intro- 
duced and an extract of dye (see below) 
AA’ith acetone and saturated ammonium sul- 
phate Avas made. The degree of decoloriza- 
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was carried out in order to obtain estimates no evidence of specific histarninase activit)' 
of specific histarninase and non-specific but clear evidence of non-specific activity 
activity of serum within the group of nor- of serum, 
mal non-pregnant women. 

It was often found with the sera of non- CImvges in histarninase and non-specific 
pregnant women, some of which had to be activity of serum during the course oj 
discarded because of uncertainty about Pregnancy. 

the women’s clinical state, that addition of The present investigations were chiefly 
histarninase accelerated the decoloriza- concerned with the fluctuations of histamin- 
tion in one case but retarded it in another, ase during pregnancy. The patients were 
It should be noticed in the recorded results chosen when the date of the last menstrual 
that on 5 out of 12 occasions the values of period was known so that it was possible 
histarninase activities were negative and to calculate duration of pregnancy in days. 

Table III. 


Estimation of " specific histarninase " and " non-specific " activities in sera from 

non-pregnant women. 

Mgm, of dye per i ml. of serum. 


Modified 

No. of KapeUer- Adler 

investigation estimation I Control 

Histamine 

II Control 

specific 

histarninase 

activity 

Non-specific 
activity 
of senlm ■ 

160 

- to + 

0.022 

0.033 

0,022 

O.OIl 

0.000 

167 

- to + 

0.050 

0.040 ' 

0.027 

—0,010 

0.023 

169 

- to + 

0.048 

0.040 * 

0.028 

— o.ooS 

0-020 

170 

- to + 

0-053 

0.033 

0.038 

—0.020 

0.015 

181 

- to + 

0.040 

0.042 

0.038 

0.002 

0.002 

186 

— to + 

0.052 

0.053 

0-022 

o.ooi 

0,030 

J95 

- to + 

0.033 

0.042 

0.019 

0.009 

0.014 " 

196 

— to + 

0.042 

0.033 

0.020 

—0.009 

0.022 

200 

— to + 

0.047 

0.042 

0.042 

—0.005 

0.005 

217 

— to + 

0,042 

0-045 

0.042 

0.003 

0.000 

2 18 

- to + 

0.028 

0.047 

0.022 

0.019 

0.006 

219 

- to + 

0.031 

0.043 

0,022 

0.012 

0.009 


on tljfi remaining 7 occasions it was posi- A preliminary survey of the columns 0 
five; the average was, however, very low specific histarninase activity shows a 
(0.0004167, standard error ± 0.003243) and general tendency to a greater degree of e- 
by a recognized test (Fisher’®) was notsig- colorization of indigo disulphonate as e 
nificantly different from zero (P approxi- pregnancy advances; it could be notice ' 
matelyo.g). both the qualitative and guantita 

In contrast, on all 12 occasions the values columns (2 and 6 of Table IV). 
for non-specific activity of serum were The data were subdivided into groups 
positive and the mean (0.012167, standard equal time interval (25 days) and the ave 

error ± 0.002892) was significantly dif- age specific histarninase activity (x= mg • 

ferent from zero (P<o.oi). of decolorized dye x 10’) for each P 

It could be said, therefore, that in the was calculated -together with me avera 
group of 12 non-pregnant women there was duration of pregnancy in days (t). 
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TMsi.t IV. 

Esiivuttion of histaviitwsf activity. Normal pregnant sera. 
Mg. of dye per i ml. of scrum. 


Modified 

No. of Kapeller-Adler 
investigation estimation 

I Control 

Histamine 

II Control 

Specific 

histaminase 

activity 

Non-specific 
activity’ 
of scrum 

Days of 
pregnancy 

153 

— 

0.055 . 

0.045 

0.043 

— 0.010 

0 . 0 X 2 

57 

124 


' 0.055 

0.030 

0.045 

-0.005 

0.010 

63 

132 

- 

0.045 

0.045 

0.027 

0.000 

0.018 

C '3 

183 

- 

0.047 

0.047 

0.022 

0.000 

0.025 

f >5 

122 


0.047 

0.067 

0.030 

0.020 

0.017 

66 

204 

± 

0.067 

0.083 

0.019 

0.016 

0.048 

73 

189 

4 - 

0.036 

0.057 

0.036 

0.021 

0.000 

75 

172 

± 

0.047 

• 0.057 

0.022 

0.010 

0.025 

7 ^ , 

194 

4 . 4 - 

0.045 

o.oSi 

0.031 

0.036 

0.014 

t 

CO 

163 

- 

0.045 

0.045 

0.022 

0.000 

0.023 

00 

149 

4 . 

0.055 

0.060 

0.040 

0.005 

0.015 

79 

157 

- 

0.055 

0.059 

0.052 

0.004 

0.003 

79 

188 

4 . 

0.045 

0.060 

0.027 

0.015 

0.018 

79 

155 

4 . 4 . 

0.060 

0.085 

0.060 

0.015 

0.000 

81 

129 

4 . 

0.042 

0.050 

0.028 

0.008 

0.014 

82 

158 

4 . 

0.052 

0.062 

0.043 

0.010 

0.009 

82 

179 

X 

0.055 

0.077 

0.028 

0.022 

0.027 

84 

180 

4 . 

0.045 

0.060 

0.027 

0.015 

0.018 

84 

205 

+ 

0.078 

0-075 

0.022 

-0.003 

0.056 

83 

177 

± 

0.050 

0.072 

0.027 

0.022 

0.023 

87 

2 II - 

4. 4. 

0.040 

0.057 

0.036 

0.017 

0.004 

88 

99 

+ 

0.033 

0.055 

0.028 

0.022 

0.005 

94 

207 

+ 

0.060 

0.093 

0.020 

0.033 

0.040 

95 

137 

+ + 

0.062 

0.072 

0.062 

0.010 

0.000 

97 

152 

— 

0.052 

0.050 

0.042 

— 0.002 

0.010 

97 

125 • 

< 4. 

0-053 

0.070 

0.048 

0.017 

0.005 

99 

161 

+ + 

0.022 

0.067 

0.022 

0.045 

0.000 

100 

174 

+ + 

0.047 

0.075 

0.031 

0.02S 

0.016 

103 

139 

+ + 

0.050 

0.067 

0.043 

0.017 

0.007 

105 

162 

4. 

0.027 

0.045 

0.017 

0.018 

0.010 

117 

191 

' 4. 

0.040 

0.070 

0.019 

0.030 

0.021 

120 

130 

+ 

0.045 

0.055 

0.030 

0.020 

0.015 

I 2 I 

184 

+ + + 

0.033 

0.115 

0.020 

0.082 

0.013 

133 

2og 

+ + 

0.050 

0.093 

0.020 

0.043 

©.030 

139 

154 

4- 

0.052 

0.072 

0.028 

0.020 

0.024 

152 

175 

4- 4- 

0.022 

0.065 

0.017 ‘ 

0.043 

0.005 

158 

178 

+ + + 

0.047 

O.II7 

0.047 

0.070 

0.000 

176 

128 

+ 4 - + 

0.042 

0.083 

0.027 

0.041 

0.015 

182 

173 

+ + + 

0.048 

0.103 

0,022 

0.055 

0.026 

242 

146 

+ 

0.073 

0.123 

0.040 

V 0.050 

0.033 

243 


f 

j 
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By the analysis of variance it was found 
that the variability between groups could 
not be explained by the variability within 
groups (P<o.ooi), so there can be no doubt 
that specific histarainase activity changes 
as the pregnancy advances. 

The next point to be considered is the 
nature of the change in specific histaminase 
activity with advancing pregnancy. In- 
spection of Table IVa shows that the 
means of x are low in the first loo days, 
thereafter rising considerably. Further 
Table IVa. 

Correlation table of the mean specific histaminase 
actixAty x with the mean duration of pregnancy 
in 8 periods of gestation. 


No. of 
obseirvations 

Days 

X 

f’ 

6 

50 

3.5 

64 

20 

75 

13.85 

85 

6 

100 

26.33 

III 

2 

125 

62.5 

136 

2 

150 

31.5 

155 

2 

173 

55-3 

179 

- 

200 

— 

— 

2 

225 

52.5 

242 

Analysis of Variance. 


Betw'een 

Within 



groups 

groups 

Total 

Sum of squares 

H050.61 

4839.39 

15890.00 

Degrees of freedom 6 - 

33 

39 

Mean square 

1841.77 

146.65 


Variance ratio 

12.6 



Probability 

P<O.OOI 




analysis by the above technique showed 
that a straight line was not a good expres- 
sion of the change . In view of the fact that 
there were comparatively few obseroations 
in the last few weeks of gestation the precise 
nature of the cur\'e representing the change 
in specific histaminase activity with advanc- 
ing pregnancy cannot as yet be settled. 
Further studies on the nature of the cur\^e 
are required. 


The non-specific activity of serum was 
similarly analyzed. 

It is dear that the variability within and 
between groups is verj’’ similar so there is 
no evidence that non-specific activity of 
serum changes with advancing pregnancy. 

Table IVb. 

Analysis of variance. 



Between 

groups 

Within 

groups 

Tolai 

Sum of squares 

889.32 

5603.78 

6493.1 

Degrees of freedom 6 

33 

39 

Mean square 
Variance ratio 
Probability 

148.22 

' 1.15 
P>0.2 

169.81 



Factors Possibly Modifying the 
Activity of Histaminase. 

A. Pre-eclamptic sera. 

The sera from 9 cases of pre-eclampsia 
were studied as regards specific and non- 
specific activity of serum. In Table V the 
results are recorded. 

It could be seen that the average dura- 
tion of pregnancy in this group was longer 
than in our group of normal pregnant sera, 
so a comparison could not reasonably be 
made. 

The means of specific histaminase acti- 
vity (0.03333, standard error ±o.oo5pJ 
and non-specific activity of serum (o.ozoty, 
standard error ±0.00575) were both sig- 
nificantly different from zero (P<o.oox). 
The foUowing guarded conclusions may 
therefore be drawn: pre-eclainpsia do& 
not stop histaminase or non-specific 
of serum. It is not, however, possible w 
say whether or not it lessens such activities. 

B. Histaminase and aneiirin. • ^ 

Table VI presents the results from adding 
aneurin in the proportion of 5 mg. to i m . 0 
serum to the sera from 4 pregnant women. 
Sufficient serum for parallel inves ga 1 
on individual samples was not available ano 
the comparison was, therefore, made u 
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Tabj-k V. 

Esimation o/Viis<niiii«asc activity. Prc-cclatnptic srra. 




Mg. of dye per 

1 ml. of i 

crnin. 



Modified 

No. of KapeUer-Adkr 
investigation estimation 

I Control 

Histamine 11 Control 

Specific 

Iiistaminase 

activity 

Non-specific 
activity 
of scrum 

Weeks of 
prcjgnancy 

140 

-f + 

0.055 

0.077 

0.042 

0.022 

0.013 

33 

141- 

A- 

0.085 

0.100 

0.050 

0.015 

0.035 

37 

142 

+ + + 

0.057 

0.105 

0.017 

o.o.\B 

0.0.}0 

34 

143 

4- 4. 

0053 

0.102 

0.027 

0.040 

0.026 

39 

144 

+ 

0.052 

0.057 

0.020 

0.005 

0.032 

38 

H 5 

+ 

0.073 

0.103 

0.023 

0.032 

0.050 

29 

159 

+ + 

0.031 

0.075 

0.027 

0.044 

0.004 

37 

176 

+ + 

0.038 

0.070 

0.030 

0.032 

0.008 

37 

197 

+ + 

0.070 

0.123 

0.020 

0.053 

0.050 

36 



) 

Estimation of specific 
Mg. of dj-e per 

Table VI. 

histaminase and non-specific activity of scrum. 

1 ml. of serum. Addition of aneurin. 



Modified 



Specific 

Non-specific 


No. of 

KapeUer-Adler 



histaminase 

activity 

Days of 

investigation estimation I Control 

Histamine 

II Control activity 

of scrum 

pregnancy 

212 

— 0.0S5 

o.ogo 

0.030 

0.005 

0.055 

89 

213 

— 0.083 

0.085 

0.1^2 

0.002 

0.021 

96 

214 

— to ± 0.060 

0.072 

0.030 

0.012 

0.030 

92 

215 

0.059 

0.064 

0.022 

0.005 

0.037 

54 


the first 26 cases of the pregnant group. In 
both the former and the latter , series the 
range of duration of gestation varied 
between 50 and 100 days. 

Qualitative estimation of sera to which 
aneurin was added gave negative results 
in 3 cases and a doubtful result in i. Cor- 
responding readings for sera in the group 
of normal pregnancies (Nos. 153 to 125, 
Table IV) varied between - to + + . 

VTien the difference of the means of 
specific histaminase activities in the 2 
groups was studied, it was found to amount 
to only 0.93 (P>o.3) times its standard 
error. In contrast, the difference between 
the means of non-specific activity of serum 
was 2.47 (P = 0.02) times its standard error. 
In each comparison the degrees of freedom 
were 28. 


From this analysis it could be seen that 
there was no clear evidence that the addi- 
tion of aUeurin inhibits or accelerates 
specific histaminase activity. The data, 
however, suggest that aneurin or its degra- 
dation products may accelerate non-specific 
activity of the serum, tliough the series is' 
so small that there could be no certainty 
on this matter. Further investigations are 
required to give unequivocal results. 

Discussion. 

This investigation presents a method for 
the quantitative estimation of serum hista- 
luinase which, it is hoped, will prove use- 
M in following more precisely the changes 
in the amount of the- enzyme during the 
course of normal and abnormal pregnancy. 

The method \yas worked out from 
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Kapeller-Adler’s test based upon a quali- 
tative method in which H-O: produced 
the action of histaminase upon histamine 
decolorizes the dye indigo disulphonate. 
To this method three modifications were 
introduced. 

1. Air was used instead of oxygen. 

2. The time of incubation was extended 

to 72 hours. 

3. The degree of decolorization was 

measured by an Evelyn photo- 
electric colorimeter (instead of 
naked eye distinction of Kapeller- 
Adler) and expressed in milligrams 
of dye per i ml. of serum. 

Jt was found that there were 3 groups 
of factors responsible for the decoloriza- 
tion of dye. Firstly, the effect of mixing 
dye and serum; secondly, the non-specific 
activity of serum brought to light by incu- 
bation; thirdly, the specific histaminase 
activity resulting from the further addition 
of histamine.. For each sample of serum 3 
separate tubes were set up and studied : 
they were as follows: (l) serum and dye 
were mixed and boiled for 2 minutes to stop 
enzyme activity. This was called control 
tube II. (2) Serum and dye were mixed 
and incubated at 37‘’C. for 72 hours. This 
was called control tube I. (3) Serum, dye 
and histamine were mixed and incubated. 
This was called histamine tube. 

’ In each case the decolorization was 
measured and expressed in mg. of dye per 
I ml. of serum. The difference between the 
first control tube and the second control 
tube is the measure of the effect of incu- 
bation upon the serum; this was arbitrarily 
called " non-specific activity " of the 
serum. This decolorization may be attri- 
buted to enzymatic reaction or oxidants 
present in the serum. Nevertheless there 
would seem to be some substances in 
plasma which contribute to the decoloriza- 
tion of indigo disulphonate and of which 


due account must be taken in determining 
the histaminase activity of plasma. 

Altogether serum from 12 non-pregnant, 
40 normal pregnant, and 9 pre-eclamptic 
pregnant women were available for this 
study. There was also pooled serum from 
pregnant women upon which the effect of 
adding aneuiin was studied. 

From the investigations upon the serum 
obtained from non-pregnant women there 
was no evidence of specific histaminase 
activity; but there was definite non-specific 
activity in the serum. The underlying 
explanation of the latter observation is 
obscure. 

When, however, the serum from the 
normal pregnant woman was studied, there 
was definite evidence of specific histamiri- 
ase activity. Furthermore, the activity 
varied unth the duration of pregnancy. 
Thus, it was low in the first 100 daj^s and 
high thereafter. These findings agree with 
those of others (Werle and Effkemann,” 
Kapeller-Adleri). Statistical analysis 
showed that the straight Une was not a 
good expression of the change of tha 
activity with advancing pregnancy. Until 
further cases are studied the precise nature 
of this change carmot be settled. The 
elaboration of an amine-oxidase within the 
body during pregnancy constitute an 
interesting problem which quantitative 
measurement will assist in solving. 

The sera from patients withpre-eclampsia 
showed also histaminase activity. Com- 
p^Liisoh of these findings %yith those 0 
Kapeller-Adler is not easy since our data 
were not extensive. So far as the maten 
allowed, it was impossible to demonstrate 
the inhibition of either histaminase or non- 
specific activities of serum. 

The serum from non-pregnant and 
pregnant women showed roughly the same 
amount of non-specific activity. Furmer- 
more, during pregnancy its amount does 
not change. 
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It was also possible to confirm Kapeller- 
Adler’s finding tliat serum produces a 
greater degree of decolorization with hista- 
mine as a substrate than with cadavcrinc. 

A real explanation cannot yet be produced 
for this difference. It may represent a dif- 
ference in rates of the same cnz3nnalic 
reaction or be due to tlie presence of two 
enzj'mes. 

The studj'^ of the pooled sera to which 
aneurin was added did not show any clear 
evidence that inhibition of specific hista- 
minase activity takes place. In contrast, 
the data suggest that aneurin maj' acceler- 
ate non-specific activity of serum. Further 
studies on that subject are required. 

It is hoped in further investigations to 
elaborate 'the function of histaminase in 
p^egnanc^^ This enzyme maj^ be an 
important link in the metabolism of histi- 
dine during pregnanc3^ 

SUM^tARY. 

1. The ability of serum to decolorize 
indigo disulphonate has been studied in 12 
non-pregnant, 40 pregnant and 9 pre- 
eclamptic women. 

2. Two important factors influenced the 
decolorization : 

(i) Non-specific activity associated 
with incubation. 

{2) Specific histaminase activity asso- 
ciated Math incubation and the 
presence of histamine in the 
serum-dye mixture. 

3. The evidence is presented of the exis- 
tence of similar non-specific actiidty in 
sera of all three groups. 

4. "There was no evidence of specific 
histamine activity in serum" from non- 
pregnant women. 

5. There was clear evidence of specific 
histaminase activity' in the last 6 months 
of pregnanc3'. 

6. Serum from pre-eclamptic women 
still shows specific histaminase activity'. 
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7. The addition of aneurin to pooled 
serum docs not materially alter cither non- 
specific activity or specific histaminase 
activity of serum though there is a faint 
suggestion that it may increase the non- 
specific activity'. 

8. The significance of these results has 
been bricfl3' discussed. 

This work was made possible by a grant 
from the British Council, and thanks are 
due to Professor Chassar Moir, Mr. J . R . P. 
O'Brien, Dr. C. Scott-Russcll and Mr. P. 
H. Leslie for helpful advice and criticism, 
and to Messrs. Clayton Co., Ltd., for a 
generous gift of indigo-disulphonate. 

Some of the computations have been 
performed with equipment pro\'ided 
through the generosity of the Ella Sachs 
Platz Foundation. 
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Acute Hydramnios 

(A Brief Survey of the Recent Literature, with Report of a Case Simuiating 
Concealed Accidental Haemorrhage) 

BY 

D. T. O’Driscoix, M.B., B.Ch., B.A.O. 

Late House Surgeo}!-, Department of Obstetrics, Royal Infirmary, 

Liverpool. 


Acute hydramnios is such a rare condition 
that F. J. Browne^ recommends that every 
case should be reported. ChambrelenF 
found only 50 cases reported in the litera- 
ture up to 1914, and a survey of subse- 
quent literature reveals only a further 40 
cases, making a total of 90 cases in all. 

Aetiology. 

The cause of acute hydramnios is still 
unknown, and is likely to remain so until 
inore light is shed upon the origin of the 
amniotic fluid and the factors which regu- 
late the rate and amount of its secretion. 
Many theories of causation of the chronic 
variety have been advanced, and many 
indisputable facts have been brotight 
forward in their support, but none of them 
explains why a large amount of fluid should 
suddenly accumulate in the amniotic sac 
in a matter of hours. 

The amniotic fluid is generally regarded 
as of dual origin, being contributed both 
by the mother and by the products of con- 
ception. On the maternal side the fluid 
comes from the blood plasma, and is prob- 
ably changed by its passage across placenta 
and amnion. The work of Polano,’ 
Keiffer,"* and Goldman' proved that the 
amnion is capable of true secretory activity. 

The foetus probably contributes by 
urinary secretion (Acosta-Sison') and by 
transudation from the foetal surface and 
umbilical cord. Under normal conditions 


the foetus also probably helps to regulate 
the amount by constant swallowing of 
liquor and the subsequent passage of e.\cess 
fluid into the foetal circulation and across 
the placenta into the mctternal bloodstream 
(Taussig^). 

In hydramnios, therefore, pathological 
conditions, both on the maternal and on 
the foetal side (including chorion, amnion 
and umbilical cord), may be contributoq' 
if not sole causes of the condition. 

Analysis of the 40 cases of acute hydrara- 
nios reported in the literature since 1914 
reveals the following facts : 

Eight cases were associated with tivin 
pregnancj'^ (Garipuy and Guilhem,^ 
Matera® 3 cases, Gaehtgens,'” Houlton, 
Haro Garcia,’® Aiidebert and Ribat”). m 
the case reported by Audebert and Rma 
there was an acute accumulation of 
of liquor in both amniotic sacs, m 7 
cases the foetus was anencephalic (Cornell 
5 cases, Payne and Bland” 2 cases). In ^ 
two latter cases the patients had had 



496 


months. Two cases were associated 
teratoma of the neck (Wilson’®). 

Other foetal deformities occurring sing > 
were : Multiple deformities (Garipuy an 
Guilhem®), .atresia of the oesophagn^ 
(Fukas”), congenital adenoma of the un© 
(Esch’®), hydrocephalic anophthaimic 

monster (Tillim’®). 
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Maternal associated conditions found 
were; Ascariasis, appearing acutely in tlie 
puerperium (Lanfranchi'®), diabetes inel- 
litus, with recover}’’ of both mother and 
child (^^oron and Gaucheraud®‘). 

Eclampsia— this case, like tlie author’s, 
was erroneously diagnosed as premature 
separation of the placenta (Calatozzolo”). 

Case Report. 

Mrs. E. W., a primigravida, aged 23 years, first 
attended the antenatal clinic on November 27th, 
1944. Her personal and family historj' and the 
history of the pregnancy were satisfactorj'. The 
previous menstrual rhj^thm was regular (4/28); 
the last menstrual period was on May 23rd, 1944 < 
and the expected date of delivery was March 2nd, 
ig45._ General physical examination showed a 
healthy, normal young woman (weight 9 stone, 

6 pounds, blood-pressure 110/70; urine, sugar- 
and albumin-free). The abdomen contained^ a 
central tumour corresponding to the period of 
amenorrhoea, with palpable foetal parts and 
audible foetal heart. The presentation was "? 
vertex,” and the external measurements normal; 
vaginal examination revealed a roomy pelvis. 
The Wassermann reaction was negative. 

She attended the clinic again on December i8th, 
1944, and was then feeling very well. She felt 
active foetal movements, the uterus corresponded 
in size to a pregnancy of 28 to 30 weeks, and the 
urine was albumin-free. She was told to report 
again for examination in two weeks. 

On December 23rd, 1944, at 3.30 a.m., she was 
admitted to the maternity department complain- 
ing of extremely severe abdominal pain, which she 
said had begun suddenly on the previous evening, 
with vomiting. Only when the diagnosis had been 
established and khe was closely questioned, did 
^e admit having had vague abdominal discomfort 
since the preWous day. The pain was constant 
and aching in character, and unvarying in inten- 
sity, and it was so severe that the patient retired 
to bed. As it persisted and she was unable to rest, 
she called an ambulance for admission to hospital. 

On admission she looked pale and shocked and 
was obviously in great pain. The abdomen was 
extremely tense, hard and tender; occasional pain- 
F 
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less contractions were p.alpable. Foetal parts 
could not be felt and the foetal hc.art was inaudible. 
The patient volunteered the information that she 
had not felt any movements since the previous 
day. The fundus uteri reached up to about 2 , 
inches below the xiphistemum. There was no 
vaginal bleeding. External Ijallottemcnt could not 
be elicited and rectal cxamin.ation revealed that 
the cervix was closed and not taken up. The blood- 
pressure was 150/90; the pulse was of poor volume 
and the rate averaged 150 per minute. Four ounces 
of urine were recovered by catlicterization ; it was 
sugar- and albumin-free. 

Owing to the suddenness of onset of the pain, 
the hard.tense, tender abdomen, the hypertension 
and the poor general condition of the patient, a 
diagnosis of concealed accidental haemorrhage was 
made. Morphia gr. ’X was administered, the 
blood was grouped and serum for cross-typing was 
obtained. The height of the fundus was marked, 
and the patient kept under constant supervision. 
At 9.30 a.m. there was no evidence of the onset of 
labour and the general condition of the patient was 
no better. The abdomen had not enlarged further 
but she was still vomiting. Vaginal examination 
revealed a closed cervix, but tense, bulging, intact 
membranes could be felt with the finger-tip; there 
was no other palpable abnormality. At this stage 
it was decided to try and start labour with pituitrin 
and stilboestrol. After 4 half-hourlj' doses of 
0.25 c.cm. pituitrin with 5 mg. stilboestrol, pains 
commenced and the membranes were ruptured 
with a Spencer Wells forceps. It was then noticed, 
with considerable surprise, that the liquor was 
■ under great tension: it shot out to a distance of 
about 6 inches beyond the vulva. It maintained 
this pressure until a total of 5 pints had been 
collected: a further pint trickled out. The liquor 
was clean and normal in appearance. It now 
became evident that the diagnosis of concealed 
accidental haemorrhage was erroneous; it was a 
case of acute hydramnios. 

The level of the uterine fundus sank down to the 
umbilicus and there was an instantaneous improve- 
ment in the patient’s condition; she expressed 
great relief. The blood-pressure, which vyas 
recorded immediately afterwards, wets 120/80. 
By vaginal examination after rupture of the mem- 
branes it was possible to feel an ear presenting; 
the cfcciput was not palpable and it was concluded 
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THE CLINICAL REPORT OF THE NATIONAL 
MATERNITY HOSPITAL. DUBLIN, FOR THE 
YEAR 1944. 

During the year there were 3,858 patients ad- 
mitted to the maternity wards of the hospital. 
There resulted from these 3,187 intern-deliveries. 
This is an increase of 168 admissions and 185 
deliveries on the previous year’s figures. The result, 
according to the Master, is an overloading of the 
intern maternity service with the resultant evils of 
the shortened puerperium and incomplete establish- 
ment of breast feeding. As the number of beds 
in the maternity department is not stated it is not 
possible to estimate just how serious the over- 
crowding is. 

In the first 17 pages there is a summary of the 
most important features of the report. The next 
73 pages are concerned with detail. Here man)’ 
conditions are set out case by case while others 
(e.g. breech delivery and delivery by the forceps) 
are summarized numerically in tabular form. Why 
these conditions should be selected for compression 
is not made clear. It is to be regretted in breech 
presentation. A distinction is not drawn between 
complicated and uncomplicated breech. The foetal 
mortality {3 stillbirths) in primigravid breech 
presentation {19 cases) is stated to be 15 per cent. 
What interests the obstetrician is the foetal mor- 
tality in uncomplicated primigravid breech 
delivery. This figure is obscure. But if we exclude 
2 cases delivered by Caesarean section and 3 
" associated with twins,” then we have 3 stillbirths 
in 14 breech deliveries, i.e,, 21 per cent. 

Of 83 cases of persistent occipito-posterior 
position 29 were delivered by the forceps, 10 of 
these as unreduced posterior positions. Brow 
presentation deserves special mention. There were 
8 (not 7 as stated) cases of brow presentation. All 
8 were delivered by the vaginal route with 6 living 
infants (z infants were stillborn, but in each case 


the forceps had been applied unsuccessfully betoi 
the admission of the patient to hospital): thei 
was no maternal death. 

There were 4 cases of pubiotomy or symphysi- 


otomy. Dr. Spain is convinced that these opera- 
tions have a small but definite sphere of usefnlaes. 
He does not enlarge upon the indications for then 
use, but draws attention to the pelvic architec- 
ture of the subjects in which they were employe!- 
In 3 the main feature was a narrow pelvic outlet. 
This indication is stressed by others who still fia^ 
a limited place for these operations. In the ^th 
case there was narrowing of the mid cavity of au 
asymmetrical pelvis, due to inward bulging of an 
acetabulum. (Spelling in this section is mtber 


eccentric.) 

There were 17 cases of destructive operations on 
dead infants to facilitate delivery. These wor® 
mainly perforation of the foetal head. R no 
made clear whether any difference is imp' 
between ' ‘ perforation of the head and 
tomy.” There were 6 elderly primigravidae in 
group and 4 of these had severe toxaemia. 
section might have been preferable treatmen ^ ^ ^ 
are not told, however, which cases were ^ 
and which were "emergencies" ( admitted a 
in labour ” might fall into either category 
difficult, therefore, to evaluate the line of trea 
followed. There is no specific statement on 
maternal result, save that 3 cases 
While the presumption is that none died, ® ® ^ ^ 
ment that 3 were morbid would be equal y 
the 3 had died (B.M.A. standard). .„r.+;on 

There is a more liberal use of Caesarean 
than formerly. There were 64 (not 63 ^ j 

in the tables) cases of first 
(including hysterectomies). It is ^ jisait 

were lower segment sections. An arbi 
is not set to the number of repeat f®® ^ ” jged 
can be carried out on the same indivi ua 
they are lower segment operations, pe 
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competent operators under good conditions. Tliis 
view has allowed the more liberal use of the opera- 
tion in the elderly priniigravida, placenta praevi.n, 
toxaemia (for which S sections were performed), 
and certain other obstetrical conditions. There were 
29 (not 30 as stated) “repeat" sections. There was 
I maternal death in the 93 cases. Except in a few 
cases of placenta praevia, tlie anaesthetic used for 
all sections was local infiltration with 0.5 per cent 
novocaine with, in addition, sulTicicnt nitrous oxide 
and oxygen to allaj- the patient's anxiety. While 
there were no stillbirths, there were 8 neonatal 
deaths. In 5 of these tlie section was done for 
placenta praema — in 3 (not 4 as stated) the child 
weighed less than 5 pounds. It is interesting to 
note that even though there were 5 neonatal deatlis 
in the 20 cases of placenta praevia delivered by 
Caesarean, seetron, in to cases of placenta praevia 
treated by Braxton-Hicks or internal version only 
1 child survived. 

The placenta was removed manually on 45 
occasions. Most practising obstetricians would 
agree with the Master that, when haemorrhage is 
present, this is' a simple and effective operation, 
provided it is done promptly while the patient's 
condition remains good. Doubtless the Master is 
equally right in his criticism that the blood trans- 
fusion situation in Dublin is unsatisfactory. In the 
only death in this series the removal was under- 
taken for retained placenta with postpartum 
haemorrhage. The patient did not have a blood 
transfusion. The cause of death was shock and 
haemorrhage. 

The hospital morbidity on the B.M.A. standard 
is 1.78 per cent. 

There were 17 maternal deaths. These are set 
out clearly in a table of some 6 pages. Four of 
these might be classed as ' avoidable ’ — 1 case of 
puerperal sepsis in which many attempts at de- 
livery before admission had failed; i of central 
placenta praevia when Caesarean section might 
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h.'rvc been prchrablr to Ilr.ixion-Hick'i vrr.'inn 
and Ihi’ bringing down of n leg; J rupt\ur of 
utcru.s whicli occurred (in n case undcr(;oing trial 
of labour) while preparation'- svetr being matlc for 
Cnes-artan fcction; ami th'- rase of |nr.lpnrtntn 
haemorrhage already referred to. when blo'xl fr.an.'-- 
fusion might have raved her. 

Brief reports follow on extern maternity w-es, 
the infants', the gynaecological, the X-r.'v and the 
patliological dcp.aitments. 

This is not an easy report to re.id. The 17 p.'q;e*: 
of the summarj’ arc clear and intere.sting, but the 
tables of detailed cases make heavy reading. So 
rnuch matter is contained under " rem.arks " that 
•' summary of tlie case ’’ would be n more arcurate 
description. In spite of their iKung so long, infor- 
mation which would be of value is sometirne.s 
omitted, e.g., the degree rvf ddatatie.'n rvf tV,v evr.dx 
when prolapse of the umbilical cord was first 
diagnosed. It seems undesirable to record in the 
tables under tlie heading " Result M.C." ' L ' for 
- a child which in fact died. An example of thi.s 
is seen on page 45, Reg. No. 20S50. Glancing 
quickly down the tabic it would seem that' the 
result to all the children on Uiat page was favour- 
able. Only after reading a "remark ’’.approxi- 
mating to 40 words do we find out that the child 
whose " result " was said to be ’ L ’ actually died. 
Why not record the result as ‘ N.D. ’ or ’ Died ’ 
where it can be seen at a glance. 

Even if somewhat heavy reading this is a most 
interesting report. Here we see reflected the out- 
come of vital thought. In this year’s work we 
find the altering attitude to the elderly prirai- 
gravida, placenta praevia, the severe toxaemia and 
Caesarean sections. That this is not mere change 
for the sake of fashion is to be gathered from Dr. 
Spain’s remarks (page 16) on the subject of induc- 
tion for suspect disproportion in the primigravida. 

Anthony W. Purdie. 
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James Hendry 
1886 — ^1945. 


The death of James Hendry at the com- 
paratively early age of 59 came as a griev- 
ous shock to his colleagues, and to his many 
friends and former pupils. 

Hendry’s qualities of character — simpli- 
city, honesty of purpose, integrity and- 
industry — were obvious ; and 3mu were not 
long in his company before his many-sided 
ability unfolded itself, and aroused ever- 
increasing appreciation and respect the 
more you got to know him. Not with- 
out these great qualities would his fellow 
undergraduates of Glasgow University 
have voted him into the Presidential 
Chair of the Students’ Representative 
Council, and colleagues of later years 
have nominated him to serve on “The 
Interdepartmental Committee on Medical 
Schools ’’ (Goodenough Committee). Such 
distinctions are not easily attained. 

Reference to Hendry’s undergraduate 
days would not be complete without a 
mention of his long services in and for the 
O.T.C. of Glasgow University. In the 
earlier months of the Great War of 1914-18 
he was first captain and later adjutant of 
the Corps. In 1916 he went out to France 
and served as major with the R.A.M.C. 
until demobilization. 

Hendry’s entrance into the speciality of 
obstetrics and gynaecology was by an un- 
usual route. He never did any spell of ser- 
vice as house physician or house surgeon 
in medical, surgical, or obstetric wards. 
He came direct to my department — intro- 
duced to me by my then senior assistant. 


now Dame Louise McIIroy — from Profes- 
sor Noel Paton’s Physiological Laboratoiy, 
where he occupied the post of Muirhead 
Demonstrator. When I talked over the 
question of his transference to my depart- 
ment Noel Paton was laudatory as regards 
Hendry’s ability; but he remarked that if 
I could get any writing out of Hendry it 
was more than he could ever accomplish. 
Curiously enough this particular dislike of 
writing persisted all through his profession^ 
life as ray co-authors of the “Combined 
Textbook of Obstetrics and Gynaecology 
can attest. By some, possibly by many, this 
may be accounted to him for righteousness 
in these days of literary verbosity and out- 
pourings of pseudo-scientific “research. 
But in Hendry’s case it was unfortuiiate 
because he, by reason of his extended scieri- 
tific training in physiology and his post- 
graduate studies in the clinics of Germany 
and France — he spent close on 2 years 
abroad — had something to contribute tba 
no other to a like degree possessed. 
mention should be made of the monms e 
worked in the Clinique Tarnier, 
where he made contact with Professor Paul 
Bar whose investigations in antenatal p ys 
iology are even to-day recognized as 0 
highest quality. . . 

Hendry’s greatest literary contribution 
to our speciality— and it is of outstomng 
merit — are the chapters on the 
and Pathology of Pregnancy in “ com- 

bined Textbook of Obstetrics and Gyp 
cology .’ ’ When written for the first edition , 




r 



JAMES HENDRY 



526 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


thought, and power of exposition he had 
few equals. 

The President of our College, Eardley 
Holland, in the gracious tribute he paid to 
Hendry’s memory in the columns of The 
Times, described him as “ One of these rare 
people who with trutli might be said to have 
no duplicate.” Possibly he attempted too' 
much — especiall}^ during the years of war 
— and thereby overtaxed' his phj'sical 
powers, great as the}' were. But this was 
inevitable ! With Hendry the motive and 
driving power of all his activities were a 
high sense of duty and of service. Sir 
Hector Hetherington, Principal of Glas- 
gow University, in a moving address at the 
memorial service held in the University 
Chapel on September 12th, refers to this in 
words which could not be more feelingl}' 
or gracefully expressed: "He had great 
natural gifts — tireless energy, a wide, exact 
and beautifully ordered memoi}', so that 
he could bring to bear on any situation the 
full range of his experience and knowledge, 
a cool and balanced judgment, executive 
skill of the highest order. And with these, 
kindness, patience, good humour, forth- 
right honesty of purpose and of speech. But 
through it all there shone the deep devotion 
of a man to his duty. ” 

We, his colleagues in obstetrics and 
gynaecology, mourn the loss of a great 
figure in our speciality. For what James 
Hendry accomplished, for his friendship, 
for his cameraderie, we place on record our 
heartfelt thanks. And in doing so we trust 
that this expression of our admiration may 
in some small measure bring comfort to Mrs. 
Hendry, as we feel sure it will be a source 
of pride and inspiration to their three sons. 

John Munro Kerr. 


Any account of James Hendry which did 
not lay stress on his virtues as a friend, 


‘his charm as a companion and his abilitj' 
as an examiner would be incomplete. 

I was privileged to be amongst his friends 
for over 20 years, a friendship which 
speedily grew into affection. 

He was kind, generous and staunch. One 
could discuss anything with him with con- 
fidence and his advice on matters of prac- 
tice, hospital problems, or University or 
personal affairs was always 'of value. He 
had a marvellous faculty of seeing the essen- 
tials of any subject and in discussion could 
put his points with a clarity which was the 
mark of a first class and at the same time 
practical brain. 

It was a delight to travel with him on the 
Continent, which was my happy e.xperience 
on numerous occasions as a fellow member 
of the Gynaecological Visiting Society. His 
organisation of our last two foreign jour- 
neys before the war— to Vienna and Buda- 
pest and Hamburg and Berlin— won for 
him the gratitude of the Society, while his 
fluent German gained our admiration and 
smoothed our way. 

We were associated for 8 years as co- 
examiners in Glasgow and Belfast. In the 
past 25 years I have had many able and 
delightful colleagues but none to excel him. 
He was direct and practical; his questions 
clearly framed, varied and well expressed. 
Always courteous, the end of even the 
longest day found him alert, patient and 
good tempered. He had an unfailing in- 
stinct for the candidate with his goods m 
the window and speedily probed the depth 
of his knowledge. 

Many happy memories are evoked by our 
evenings in both cities. Dining, either alone 
or with colleagues, he was a most agree- 
able and congenial host or companion. 
Blessed with a prodigious memory n^d a 
mine of general information, especiaiy 
about his native Ayrshire and its hn s 
with Ulster, those evenings are the source 0 
many a happy memory. In Belfast, as m 
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Glasgow, his colleagues sincerely mourn liis 
death. 

The sympathy of all who knew him, and 
especially those who enjoyed the hospi- 
tality of his happy home will go out to Mrs. 
Hendry^ and to his three soldier sons, the 
second of whom is a member of our pro- 
fession. 

C. G. Lowry. 


It is hard to realise that James Hendry 
has really gone from among us and that 
he ytII no longer guide the destinies of 
obstetrics in Glasgow. To those closely 
associated with him he always gave the 
impression of tireless energj' and enduring 
strength, which enabled him to accomplish 
successfully an amazing amount of work — 
a busy consulting practice, the exacting 
duties of teaching and administration 
associated with a Universitj' Chair, and in- 
valuable service on hospital and national 
committees of one sort or another. In 
addition, he was alwaj's accessible to every 
student and young graduate, who sought 
adwee or help. As his senior assistant for 
9 years I hnow what a deep, personal 
interest he took in junior obstetricians, 
whether on his own staff or not. He 
encouraged us to attend and take part in 
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the various medical socictic.s’ meetings, at 
which he was a constant altciider; and w(* 
will remember tho.sc winter niglils when he 
took us to the meetings of the Edinburgli 
Obstetrical Society, motoring home to 
Glasgow after midnight, when he was very 
much fresher than his juniors. 

He was a very shrewd judge of clianicter 
and this enabled him to choose his staff 
wisely. He greatly valued willing, loyal 
scrx'ice and was most considerate of the 
feelings of all who worked under him down 
to the most junior nurse. As a result, he 
had the devotion of his ward sisters and 
nurses, whose main thought was the effici- 
ency of the unit under an inspiring Chief. 

His sound judgment, combined with an 
extraordinarily wide range of experience, 
made him an outstanding clinician and this 
was reflected in his brilliapt teaching. 

He was constantly thinking of the future, 
but unlike many planners, his plans were 
always workable and he knew how’ far it 
was practical to go. He had a driving force 
given to few men. He will be universally 
missed and by none more than his Univer- 
sity in these days when someone with his 
qualities and experience is so sorely needed . 
I should like to record on behalf of all his 
assistants our particular sense of loss, since 
apart from gratitude for all he taught us, he 
was our constant counsellor and friend. 

DugaldBmrd, 



ROYAL COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS 


A MEETING of the Council was held in the College House, on Saturday, 28th 
July, 1945, with the President, Mr. Eardley Holland, in the Chair. 

Mr. Eardley Holland was re-elected President to take office in October 
next. 

The following officers were also elected : 

Vice-Presidents : 

Professor D. Dougal. 

Professor R. Marshall Allan. 

Honorary Treasurer: Mr. W. Gilliatt. 

Honorary Secretary: Mr. G. F. Gibberd. 

Honorary Librarian : Mr. F. W. Roques. 

Honorary Curator of Museum: Mr. A. W. Bourne. 


The following candidates were elected to the Membership : 


Trevor Montagu Barnett. 
Alexander Buchan. 

Daphne Wai Chan Chun. 

Aileen Marian Dickins. 

Ernest Dudley Yamold Grasby. 
Michael Willoughby Hemans. 
Ursula Mary Lister. 

Agnes Macfarlane Duncan Milne. 


Abd-El-Salem JIahmood EI-Minabbaw}’. 
Kripananda Mitra. 

Joan Pudsey Moignard. 

Padma Raj. 

Wallace Beresford Shute. 

Beatrice Marian Smyth. 

James Macbeth Thomson. 
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culosis Association, May nth, 1945: Lancet, June 2nd, 1945, I, 691-2. 

60. "Passage des medicaments antisyphilitiques (As et Si) a travers le 
placenta.” (Passage of antisyphilitic drugs through the placenta.) A. Patoir, 
H. Bedrine, Poiteau and Biserte. Gynec. et Obstet., 1944/5, XLIV, 153-7. 

fii. ^ The transmission of penicillin through the placenta. A preliminary 
report. A. M. Hutter and J. Parks. Amer. Journ, Obstet. and Gynecol., 
May 1945, XLIX, 663-5. 

62. "PyeUtis of pregnancy. Foci of infection in its prevention ” N. S. 
cSvnT%^^^‘ June 9th, 1945, 

, See also Ref. loi, 102, 103, 124, 125. 

Ectopic pregnancy 

^co del legrado intrauterino como medio de diagnostico 

M G diagnosis of ectopic pre jmney .) 

M.G. Roca. -Ren. £s^a„. 06 sfeLyGi«ec., March 1945, 11,209-12 
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64. '' Grossessc cxtramcnibrancusc. An unusual ectopic pregnancy. Case 
reports.'' J. P. Erskine. Proc. Roy. Soc. Med., May 1945, XXXVIII, 323-4. 

65. "Recurrent ectopic gestation on the same side as previous salping- 
ectomy." S. Gee. Brit Med. Journ., June i6th, 1945, I, 841-2. 

66. "El aborto tuboabdominal cn el embarazo extrauterino.” (Tuba! 
abortion in ectopic pregnancy.) A. Brindeau and P. Lantuejoul. Rev. Espaii, 
Obstet. y Ginec., March 1945, II, 157-65. 

LABOUR 

Normal 

67. "Painless childbirth" (letter).^ R. Christie Brown and E. R. Rees. 
Brit. Med. Journ., June 30th, 1945, I, 924. 

68. " Considemcoes acerca do •momento opitinio para laquear 0 cordao 
(The best time to cut the cord.) A. dc Castro Caldas. .imaius Lusitaiuis 
(Lisbon), March 1945, IV, 185-91. 

Abnormal 

69. “ Tratamiento mcdicamentoso dc la asfixia fetal intrauterina." (Medical 
treatment of intrauterine foetal asphyxia.) M. Alvarez-Ossorio. Toko-Ginec. 
Pract. (Madrid), December 1944, III, 524-34. 

70. "Breech presentation with fracture of the foetal neck: recover^'.’ 
L. 0 . Watt. Proc. Roy. Soc. Med., May 1945, XXXVIII, 326. 

• 71. "The treatment of breech presentation.” J. F. Cunningham. Clin. 

Journ., July/August 1945, LXXIV, 127-32. 

72. " Cesdrea y prcscntacion dc nalgas.” (Caesarean section and breech 

presentation.) R. G. Pastor. Toko-Ginec. Pract. (Madrid), March 1945, 
99 - 114 - . ^ , 

73. " Cien situaciones oblicuas.” (100 transverse presentations.) J. l- 
P^-rez and G. Lozana. Rev. Espaii. Obstet. y Ginec., March 1945. II. 166-77. 

74. " Multiple pregnancy." F. C. Chavanne and L. Pittaluga. Semam 
Med., 1943, L, 543-7. {Amcr. Journ. Obstet. and Gynecol, May 1945. XLIX, 

. .. 

75. " Des intcn’cntions ndcessitdes par les accouchements gdmellaires. 

(Statistical study of intervention in twin births.) L. Portes and Granjon. 
Gyndc. ct ObsUt., 1944/5, 133 - 44 - 

76. " Delivery of quadruplets bj' Cesarean section under continuous spinal 
anesthesia.” J. C. Ullerj'. Journ. Amcr. Med. Assoc., May 19th, I 945 i, 
CXXVIII, 183-5. 

77. “ A case of complete inversion of the uterus." N. P. Gupta. Indian 
Med. Gaz., April 1945. LXXX, 215. 

78. "A rectal maneuver lor placental delivery, with obserr^ations on rectM 
palpation in the third stage.” E. M. Greenberg. Amcr. Journ. Obstet. ana 
Gynecol., May 1945, XLIX, 700-2. 

79. " Rupture of the symphysis pubis." A. Davis. Prod Roy. Soc. Med.. 
May 1945, XXXVIII. 329. 

Anaesthetics, Analgesics 

80. " Women in labour ” (letters). Brit. Med. Journ.. 1945, L G. D. Read, 
R. O’Rahilly, June and, 784: G. Purdy; J. Lack; N. TC. Kelly: J. Sutton; 
June 9th, S22-3: S. Wray; E. Coldrey; G. Rowntree, June 30th, 924-5. 

81. " Trichlorcthylene in midwifci^’” (letter). D. C. Devitt. Brit. Med. 
Journ., July 21st, 1945. II, 99. 

82. "Continuous, fractional spinal anesthesia in obstetrics and 
cology: a report of 308 cases with obser\*ations at the Philadelphia Lying-m 
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Hospital.” J. C. Ullcrj-. Pcnnsylvavia Med. Jouriu, July 10.}.^ XLX'H. oSs. 
{Curran Res. in Ancs’ih.. May/Junc io.}5, XXIV, 169.) 

S^. "Parto indolora por cl metodo dc la analgesia c-aud.al contmtia. 
(Painless labourby continuous caudal analRr.sia.) P. A. Ca.«ann%‘a. Rev. Omtei. 
y Gincc. (Caracas), 19.^4. 44 ~^ 7 S- 

84. "Continuous caudal analgesia” (letter). M. Lv{{.‘ Anier. jouni, 
Ohstet. and Gynecol, May 1945. XLIX, 717: Reply by R. A, Ilinp-on. 717-8. 

85. "Caudal analgesia; a rational assessment” (letter). J. II. Peel and 
A. H. Galley. Brif. Med. Journ., June 9II1. 1945. 1 . B21. 

86. ' ‘.'Caudal analgesia” (letter). T. B. Fitr-gcrald. Brit. Med. Journ.. 
June 30th. 1945, I. 925. 

PUERPERIUM 

Lactation 

87. "Effect of foster nursing on incidence of spontaneous mammary’ car- 
cinoma in two inbred strains of mice.” K. W. Miller and I*. C. Pybiis. Lancer 
Res.. February 1945, V, 94. (Journ. Atner. .Med. Assoc., April 2Sth, 1945 - 
CXXVII, 1153.) 

See also Ref. 29, 32, 34. 

Abnormal 

88. Disgenesias uterinas y estado puerperal.” (Uterine dy.'^genesis and the 
puerperium.) R. G. Pastor. Rev. Espaii. Obslct. y Gincc., March l 945 i II> 
189-99 : April 1945, II, 264-72.. 

■ 89. " Necrosis of the liver and massive bilateral suprarenal haemorrhage 
in a puerperal woman.” G. H. Dodds. . Proc. Roy. Soc. Med., May 1945, 
XXXVIII, 328: Brit. Med. Journ., June 2nd, 1945, I, 769-70. 

90. "Thrombosis in the superior sagittal sinus and the cerebral veins 
following childbirth.” W. G. Davidson. New Zealand Med. Journ., April 
1945, XLW, 101-3. 

91. " Peroneal palsy following parturition.” E. Mills. N. England Obstet. 
and Gynaecol. Soc., April 6th, 1945: Lancet, June i6th, 1945, I, 755. 

92. " Peroneal palsy as a complication of parturition.” E. M. Mills. Journ. 
Ohstet. and Gynaecol. Brit. Emp., June 1945, LII, 278-82. 

Infections 

■93. “Puerperal fever postpartum infection of the genital canal.” J. B. 
Gonzalez. Semaha Med., 1943, L, 1197-1206. (Amer. Journ. Obstet. and 
Gynecol, May 1945, XLIX, 714.) 

94. "Note on a small outbreak of puerperal infection.” A. I. Messer. 
Monthly Bull Min. Health Emergency Publ Health Lab. Service, November 
1944, III, 206-7. (Bull 'Hyg., April 1945, XX, 167.) 


THE INFANT 

General 

T problems of neonatal life." S. G. Ross. Canad. Med. Assoc. 

Journ., May 1945, LII, 491-4. - 

96. Footprmting of infants.” Law Enforcement Bulletin of the F.B I 
January 1945. Repnnted in Journ. Pediatr., May 1945, XXVI 505-7 

-tan...- L. Sagorin. 
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Congenital Defects 

100. " A congenital defect of water metabolism.” A. J. Waring, L. Kajdi 

and V. Tappan. Trans. Soc. Pediatr. Res., September 1944: Amer. Journ. 
Dis. Childr., May 1945, LXIX, 323-4, 

101. '' Rubella and congenital defects ” (letters). N. M. Gregg; W. R. F. 
Fox. Med. Journ. Austr., May 12th, 1945, I, 503. 

102. “Congenital defects and rubella” (letter). S. M. Martin. Brit. Med. 
Journ., June i6th, 1945, I, 855. 

103. “ Rubella and congenital malformations. ” Annotation. Lancet, July 
7th, 1945, II, 19-20. 

104. " Congenital malformations of the eyes induced with maternal defici- 
ency of vitamin A.” J. Warkany and E. Schraffenberger. Trans. Soc. Pediatr. 
Res., September 1944; Amer. Journ. Dis. Childr., May 1945, LXIX, 330. 

105. “ Un caso de monstruo acranio seudoanencefalo.” (A pseudo-anen- 
cephalic acranial monster.) A. Montero. Tokp-Ginec. Pract. (Madrid), Janu- 
ary 1945, IV, 16-21. 

106. " A case of anencephalus with postmaturity and difficult induction of 
labour.” R. Theron. South Afr. Med. Journ., May 12th, 1945, XIX, 154. 

107. ” A case of congenital amputation of the forearm.” K. C. Banerjee. 
Calcutta Med. Journ., March 1945, XLII, 47. 

108. “ Amyotonia congenita (Oppenheim). Report of 5 cases with necropsy: 
discussion of the relationship between amyotonia congenita, Werdnig-Hoffman 
disease, neonatal poliomyelitis and muscular dystrophy.” W. F. Burdick, D. V. 
Whipple and W. Freeman. Amer. Journ. Dis. Childr., May 1945 * LXIX, 

295-307- 

109. “ Complete heart block in an infant associated with multiple congenital 
cardiac malformations.” M. T. Hoekenga. Amer. Journ. Dis. Childr., April 
1945, LXIX, 231-3. 

no. “Congenital tricuspid insufficiency.” V. G. Brekke. Amer. Heart 
Journ., May 1945, XXIX, 647-g. 

111. " Hemangio-endothelioma of the diaphragm. Report of 'a fatal case 
in an infant.” W. K. Van Alstyne. Amer. Journ. Roentgenol., April I 943 ' 
LIII, 373-5. 

112. “ Congenital medullary cysts of the kidneys with severe refractory 
anaemia.” C, H, Smith and J. B. Graham, Amer. Journ. Dis. Childr., June 
1945, LXIX, 369-77. 

113. “ Clinical significance of yellow staining of the vemix caseosa, skm, 
nails and umbilical cord of the newborn.” S. H. Clifford. Trans. Soc. Pediatr. 
Res., September 1944: Amer. Journ. Dis. Childr., May 1945, LXIX, 327-8. 

114. “Teratoma of the liver in an infant.” P. H. Hartz. Amer. Journ. 

Clin. Path., April 1945, XV, 159-62. '' 

115. " Celiac syndrome. II. Fecal excretion in congenital pancreatic 
deficiency at various ages and with various diets, with discussion of the optimal 
diet.” D. H. Andersen. Amer. Journ. Dis. Childr., April 1945, LXIX, 221-30. 

116. “ A case of congenital diastema rectorum.” R. T. Harrison. South 
Afr. Med. Journ., June 23rd, 1945, XIX, 220. 

117. “Exomphalos.” S. S. Peikoff. Canad. Med. Assoc. Journ., June 
1945, LII, 600-2. 

118. “ Omphalocele (amniocele). Its anatomy and etiology in relation to 
hernias of umbilicus and the umbilical cord.” L. Margulies. Amer. Jour 
Obstet. and Gynecol., May 1945, XLIX, 695-9. 
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iiQ. '• Ectopia vcs’-cae. Four cases. Pyrlographif in a rhiliJ aunl 

one year." M. G. Kini. Intfinn Gaz., April 10.^5, 1 .WA., 20 

120. Exstrophy of the bladder. Report of l\vo_ p.iticnis openitrd iip>ii 

at 2 months of age.” A. A. Schaefer and S. Sakagtichi. /min:. / < . i.u 

1945, XXVI, 492-500. 

121. " Inguinal ectopia of the ovaiy.” P. .M. Bancroft. Jo;irn. I nhatr.. 
May 1945, XXVI, 489-92. 

122. "Hernia in infancy and childhood." A. H. lason. Av.fr. Jnutr.. 

' Surg., June 1945, LXVIII, 287-96. • . 1 • 

123 " A presacral cyst apparently arising from the neurcnleric canal in a 
newborn infant." W. W. Brandes and J. B. Sutton. Arch. Pntk., April 1045. 


XXXIX, 265-7. , 

124. "Malarial infection in the newborn." S. K. Bhownnek. Indian Med, 
Gaz., March 1945, LXXX, 153. 

125. "Bone lesions of congenital ^syphilis in infants and adolescents, 

report of 46 cases.” P. E. Russo and L. I*. Shiyock. Radiology , May I 0 .} 5 * 
XLIV, 477-84. • . . ^ 

126. " Gangrene of an extremity in a newborn child." M . D. Steiner. Amcr. 
Jotmt. Obstet. and Gynecol., May 1945, XLIX, 6S6-90. 


Disorders 

127. " Artificial respiration in the newborn " (letter). J. Poole. Brit. .Med. 
Joiim., June 30th, 1945, I, 924. 

128. "Prevention of impetigo neonatorum; a clinical study of various 
methods including the use of a new antiseptic baby lotion." C. C. Fischer. Arch. 
Pediatr., July 1944, LXI, 352. (Arch. Derniat. and Syph., May 1945, LI, 

341.) 

129. " ‘ Diaper rash,’ due to perm-aseptic.” W. L. Dobes. Joum. Amcr. 
Med, Assoc., May 26th, 1945, CXXVIII, 281. 

130. " Infantile eczema." R. T. Brain. Practitioner, June 1945, CLIV, 
358-62. 

131. " Roseola infantum (exanthema subitum) complicated by hemiplegia." 
J. Rosenblum. Amer. Journ. Dis. Childr., April 1945, LXIX, 234-6. 

132. " Hemangioma of the adult and infant larynx, A review of the litera- 
ture and report of 2 cases.” G. B. Ferguson. Arch. Otolaryngol., September 
1944, XI, 189-95. {Radiology, May 1945, XLIV, 528.) 


Infections 

133. Profilaxis antituberculosa. La vacunacion de los recien nacidos.” 
(Inimunisation of the newborn to tuberculosis.) M. Vicente y Carceller. Toko- 
Ginec. Pract. (Madrid), November 1944, HI, 477-88. 


134. Antigenic relationships of coliform and related bacteria isolated from 
infants in the nurseries of hvo institutions." C. A. Stuart and E. Van Stratum. 
Joum. Pediatr., May 1945, XXVI, 464-9. 

135. "Summer diarrhoea of infectious origin in infants." M. S. Cataldi 

Rev. Asoc. Argent. Dietologia. 1944, II, 118-21. {Nutr. Absir. Rev., April 
1945, XIV, 759.) ^ 

^36- Two hundred and thirty six cases of infantile diarrhoea treated rvith 
ftiazamide. M. ^tenf elder and P. P. Correa. Arq. Hig. e Saude Ptiblica. 
September 1944, IX, 79-88. {Bull. Hyg., April 1945, XX, 168.)' 

c 7^^^' diarrheal diseases. XVI. An outbreak of 
balmonella iyphinnmum infection among newborn premature infants." T. Watt 
and E. Carlton. Publ. Health Rep., June 29th. 1945, LX, 734-40 
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138. "Infantile diarrhoea,” W. Gunn. Practitioner, June 1945, CLIV, 

348-57. 

139. " Local penicillin therapy in ophthalmia neonatorum.” A. Sorsby, 
Brit. Med. Jotirn., June 30th, 1945, I, 903-6. 

140. " Sulfathiazole 'ointment for prevention and treatment of pyodemis 
of newborn infants. Results obtained with 5 per cent sulfathiazole in an oil in 
water type emulsion base.” C. A. Weymuller and E. J. Ittner. Avter, Journ. 
Dis. Childr., May 1945, LXIX, 283-6. 

141. "Initial aerobic flora of newborn infants. Selective tolerance of the 
upper respirator}' tract for bacteria.” J. C. Torrey and M. K. Reese. Amer. 
Journ. Dis. Childr.. April 1945, LXIX, 208-14. 

142. " Pneumonia in infanc}'.", E. F. Dott. Practitioner, June 1945, CLIV, 

363-70. 

143. "Obstruction pulmonary emph5'sema associated rrith pneumonia in 
childhood.” J. S. Leopold and E. A. Kratzman. Amer. Journ. Dis. Childr.,^ 
May 1945, LXIX, 287-90. 

144. " Chemotherapy of Staphylococcus aureus infection of the lung and 
pleura in infancy.” B. Philips and B. Kramer. Journ. Pediatr., May 1945, 
XXVI. 481-8. 

145. " Pyopneumothora.x in the first month of life with recovery.” G. P- 
Rosemond and H. T. Caswell. Amer. Journ. Snrg., June 1945, LXVIII, 383-7. 

146. " Chronic pyelonephritis with renal acidosis.” M. G. Peterman. Amer. 
Journ. Dis. Childr., May 1945, LXIX, 291-4. 

147. " Streptococcal meningitis in an infant treated with penicillin.” T. D. 
Rajoo. Indian Med. Gas., April 1945, LXXX, 214. 

Blood 

148. "Studies in haematology of the newborn infant.” C. L. Mukherjee. 
Indian Journ. Pediatr., 1944, XI, 125-35. {Nutr. Abstr. Rev., April 1945 ' 
XIV, 691.) 

149. " The use of blood tests in excluding paternity and maternity.” S. D. S. 
Greval. Indian Med. Gaz., April 1945, LXXX, 204-7. 

150. " Chronic myelogenous leukemia in infancy.” H. M. Keith. Amer. 
Journ. Dis. Childr., June 1945, LXIX, 366-8. 

151. " Progress in medical science. The Rh factor in pregnancy.” C. B. 
Hess. Amer. Journ. Med. Sci., June 1945', CCIX, 804-16. 

152. "Medical progress. The clinical importance of the Rh blood type 
(concluded). L. K. Diamond. New. Engl. Journ. Med., April 26th, I 945 ' 
CCXXXII, 475-80. 

153. " The Rh blood t5rpes and some of their applications.” A. S. Wiener. 
Amer. Journ. Clin. Path., March 1945, XV, 106-21. 

154. " Heredity of the Rh blood types. IV. Medico-legal application in 
cases of disputed parentage.” A. S. Wiener and E. B. Sonn. Journ. Lab. 
and Clin. Med., May 1945, XXX, 395-404. 

155. “The Rh factor and the public health laboratory.” F. P. Lee, A. L 
van Saun and E. L. Brown. Journ. Amer. Med. Assoc., Ma}' 5th, I 945 ' 
CXXVIII, 19. 

156. " Maternal isoimmunization in the causation of mental deficiency. 

H. Yannet and R. Lieberman. Trans. Soc. Pediatr. Res., September 1944 - 
Amer. Journ. Dis. Childr., May 1945, LXIX, 326, 

157. "Rh antibodies.” I. Davidsohn. Amer. Journ. Clin. Path., Mar 
1945, XV, 95-105. 
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is8. Inhibition of the a and b isoagglutinin? in anti-Rh ?rrum-.“ M. \ 
Tomgrosa. Proc. Soc. Exp. Biol, ar.d Med., Apnl in.} 5 , 

i=;q “The Rh factor; Rh sublvpe iso-immvmixation in an ' Rli po-itsvc 
moS.” R t! Simmons and G. A. KcML Med. Jourv. .dmlr.. April 

^^i6o. "\laemolj^ic disease of the newborn caused by the antibody St.’ A. J. 
McCall and S. Holdsworth. Nalttrc. June 30th, laps. GLV , 7SS-9. 

161. “ The Race-Wiener test in haemolytic disease of the newborn.” 11 . S. 
Baar. Nature, June sofl'* I 945 > CLV, 7S9-90, 

162. “ Eritroblastosis fetal y factor Rh.” M. A. Etcheverrj', IR Garr.un 
and J. C. PerejTa. Obstet. y Gincc. Latin- Air, cr., February’ 1Q.?5. III. 9 . 3 -U 33 - 

163. " The treatment of erythroblastosis fetalis.” R. R. Darrow. Jouni. 
Ainer. Med. Assoc., April 28th, 1945 > CXXVll, 1146-7. 

Sec also Ref. 51. 


Nutkition 

164. “Progress of medical science. The intra-duodcnal secretions in 
(infancy and) childhood.” I. J. Wolman. Amcr. Joum. Med. Sci., June if) 45 ' 
CCIX, 78S-S04. 

165. “Protein nutrition in pediatrics.” S. Z. Levine. Journ. .diner. Med. 
/ 4 ssoc.,. May 26th, 1945, CXXVIII, 283-7. 

166. "Protein economy in the suckling during the first 6 months of life.” 
P. Escudero. Rev. Asoc. Argent. Dietologia, 1944. II, I14-7. {Nuir. Abstr. 
Rev., April 1945, XIV, 702.) 

167. " The requirement for calcium during growth.” J. 0 . Holmes. Nutr. 
Abstr. Rev., April 1945, XIV, 597-612. 

168. "Digestion characteristics of various types of milk compared with 
human rmlk.” F. J. Doan and J. L. Dizikes. Pennsylvania Agric. Exper. Sta., 
1942, Bull. 428. {Brit. Abstr. A, III, June 1945, 376.) 

169. " Composition and energy yield of human milk during the restriction 
period (November to December 1942).” J. Lavagne and S. Mathieu. Bull. 
Soc. Chim. Biol., 1943, XXV, 112-5. {Brit. Abstr. A, III, June 1945, 376.) 

170. “ Common feeding difficulties in breast-fed infants.” K. H. Tallerman. 
Practitioner, June 1945, CLIV, 343-7. 

171. “Newer concepts of breast feeding” (letter). M. Witkin. Brit. .Med. 
Joum., July 2ist, 1945, II, 97. 


172. "The intestinal microflora in infants fed on human milk.” M. S. 
Cataldi and C. P. Montagna. Rev. Asoc. Argent. Dietologia, 1044, II, a6-40. 
{Nutr. Abstr. Rev., April 1945, XTV, 691.) 

173- _ Studies of human colostrum. The feeding of infants in the first 5 
days of life. P . Escudero and L. P. De Esquef. Rev. Asoc. Argent. Dieto- 
logia, 1944, II, 107-13. {Nutr. Abstr. Rev., April 1945, XIV, 732.) 

174- Studies on the growth and development of male children receiving 
evaporated milk. II. Physical growth, dentition and intelligence of white and 
negro cMmen through the first four years as influenced by vitamin supple- 

J' Rapoport, R. Kennedy and J. Stokes. Journ. 

Pediatr., May 1945, XXYl, 415-54. 

^75- Rlismtefeal microflora in infants fed on Escudero milk mixture.” 
F. Escudero M. S. CatMdi and C. P. Montagna. Rev. Asoc. Argent. Dieto- 
/ogia^i9^, II, 41-6- {Nutr. Abstr. Rev.. April 1945, XIV, Ggi.f 

“Comparative study, chemical, microscopical and bacteriological, of 
the faeces of infants fed on breast milk and the Escudero milk mixture.” P. 
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Escudero, G. Waisman and M. S. Cataldi. Rev. Asoc. Argent. Dietologia, 

1944, II, 122-32. {Nutr. Abstr. Rev., April 1945, XIV, 690.) 

177. “Effect of synthetic niacin amide, synthetic thiamine and synthetic 
riboflavin on infants and young children with deficiency diseases." T. D. 
Spies, G. D. Ewing and A. W. Mann. Arch. Pediair., 1944, LXI, 517-31- 
{Nutr. Abstr. Rev., April 1945, XIV, 745.) 

See also Ref. 34. 

Welfare 

178. " Scheme for an expanded and completed child welfare service in post- 
war Czechoslovakia." M. Dynska-Kleinova. Notes of the Czech. Med. Assoc, 
in Great Britain, June 1945, No. 2, 18-25. 

Mortality 

179. "An investigation of infant mortality and its cause in Chengtu." 
Cheng Mei Yu. Chinese Med Journ.. January/March, 1944, LXII, 47 - 54 - 
{Btdl. Hyg., April 1945, XX, 167.) 

180. " The influence of social and economic factors on •stillbirths and neo- 
natal deaths.” D. Baird. Journ. Obstet. and Gynaecol. Brit. Emp., June 

1945, LII, 218-34. 

181. "Infant deaths" (letter) S. H. Waddy. Brit. Med. Journ., June 
and, 1945, I, 784. 

182. " Death in the first year.” Editorial. Lancet, June 30th, 1945, 1 , 821. 

MATERNAL WELFARE 

182. "-A report on the improvement of maternity services.” British Medical 
Association (New South Wales Branch), Section of Obstetrics and Gynaecology. 
Med. Journ. Austr., May 19th, 1945, I, 524-5. 

183. " Institutional maternity service " (letter). E. Maclaglan. Brit. Med. 
Journ., June 9th, 1945, I, 821. 

MATERNAL MORTALITY 

184. " Maternal mortality from obstetrical causes in Chile.” 0 . Avendano. 
Bol. Soc. Chilena Obstet. Ginec., 1944, IX, 179. {Int. Abstr. Surg., May I 945 - 
LXXX, 363.) 

185. "A case of retroperitone'al haemorrhage causing death in late preg- 
nancy.” M. Kenny and I. Doniach. Journ. Obstet. and Gynaecol. Brit. Emp.. 
June 1945, LII, 259-61. 

OBSTETRIC OPERATIONS 

186. " La quimioterapia local preventiva en obstetricia operatoria.” (Local 
chemotherapy in operative obstetrics.) M. L. Perez and 0 . Blanchard. Obstet. 
y Ginec. Latin-Amer., March 1945, III, 161-80. 

187. " Cesarea y lesiones cicatriciales de la vias blandas del parto.” (Scarnng 
of the lower genital tract as an indication for Caesarean section.) R- G. Pastor. 
Toko-Ginec. Pract. (Madrid), January 1945. IV, 1-15. 

188. " Cesarea y rotura uterina.” (Caesarean section and rupture of ^ 
uterus.) R. G. Pastor. Toho-Ginec. Pract. (Madrid), November I 944 > 
445-64. 

189. “Ovariotomy or Caesarean section? ” (letter). F. R. W. Kinkead 

Allen. Brit. Med. Journ., June 2nd, 1945, I, 784. , 

190. "Lower segment Caesarean section.” K. V. Bailey. North Englan 
Obstet. and Gynaecol. Soc., April 6th, 1945; Lancet, June i6th, 1945 - 750 - 

191. " La castracion en el embarazo." (Ovariectomy in pregnancy.) C. ]■ 
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The Relation of tlie Thcca-CcUs to Disturbances of the 

Menstrual Cycle 
BY 

A. CuLiNER, M.D., M.R.C.O.G., 

University of the Witivatersrand , Johannesburg. 


Introduction. 

In a previous paper‘ it has been shown 
that when the fteca-cells surrounding fol- 
licles of the baboon' ovaty proliferate or 
luteinize sufihciently extensively and are 
visible to the naked eye as yellouish plaques 
or masses, there is often an accompanying 
disturbance in the menstrual cycle in the 
form of bleeding, amenorrhoea, singly or in 
combination. 

The literature contains numerous refer- 
ences to m analogous relation behveen 
thecal proliferations and menstrual irregu- 
larities in the human*, but because these 
yellow masses of theca-cells are invariably 
related to atretic or cystic follicles, struc- 
tures which by themselves are knoivn to 
produce menstrual upsets, these theca-cells 
^one have been disregarded as significani 
m the production of such disturbances, 
pie recent interest in the so-caUed ran 
hMours p the ovary, particularly the 
theca-cell tumours, has led to much specu- 
concemmg the endocrine effects o 

of the norma 
ov^ Ongmally oestrogen was believec 
? granulosa-cells. Thei 

Zondek suggested that the theca-cels elab 
orated greater quantities of oestrogen thai 


did granulosa-cclls’ and when it was 
shown tliat theca-cell tumours exerted 
profound oestrogenic influences^ it was 
generally accepted that theca-cells were 
capable of hormonc-sccrction. The precise 
character of the hormone elaborated by 
these cells is still debated. Although some 
clarification has been made there is still 
disagreement as to its precise nature. Some 
of the obstacles to a proper appreciation of 
the hormonal effects of the theca-cells are 
no doubt due to the irreconcilable view- 
points concerning the origin, action and 
potentialities not only of the theca-cells but 
also of the other constituents of the ovary, 
namely the granulosa- and stroma-cells! 
The clinical effects of theca-cell tumours or 
proliferations of these cells cannot be satis- 
factorily appreciated without recognition of 
the ^ctional capabilities of each of the 
ovarian components. 
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lh6 efrect of luteinization in theca^iells 
is sffl conjectural. There is as yet no con- 
clusive evidence by which luteinization in 
&eca-ceU tumours can be regarded as exert- 
mg ^erent functional effects than the non- 
lutemized or partially luteinized variety. 

Althoppi tiieca-cell proliferations with 
^luteinization have been frequently observed 
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and recorded in relation to the lutein cj'sts of 
chorionepithelioma and hydatidiform mole, 
corpus-luteura cysts, theca-lutein cysts, 
follicular cysts and persistent corpora 
lutea, correlation with coexistent uterine 
reactions has not been properly established. 
Whatever the uterine disturbances occur- 
ring simultaneously with any of these pathp- 
logical states within the ovaiy, whether 
irregular cycles, haemorrhage or amenor- 
rhoea, it was the follicle that was generally 
conceded to be at fault. It did not seem to 
matter whether the follicle contained granu- 
losa-cells, whether the granulosa-cells were 
degenerating or multiplying, or whether 
they were luteinized. Nor did the size and 
the number of cysts, the extent of any 
alterations in their intrinsic or surrounding 
structure seem to influence the generally 
accepted notion that the follicle, -per se, 
was responsible for the co-existing uterine 
disturbances. 'Wdiy the luteinized theca- 
cells, the occurrence of which is common to 
all of these pathological states, should have 
been almost completely disregarded except 
by a few observers is reasonably apparent. 
Firstly, the alterations in the theca-cells of 
the human ovary are less obvious or are of 
seemingly less significance than those in the 
follicles to which they are usually related. 
Secondly, despite the clinical finding of 
sterility, haemorrhage or amenorrhoea, 
endometrial biopsy, which is a commonly 
adopted procedure in the diagnosis of men- 
strual vagdries, occasionally does not accu- 
rately reflect ovarian dysfunction when 
such in fact exists. 

Because in the baboon ovarian dys- 
function could be estimated by fluctuations 
of the sexual skin apart from menstrual 
disturbances® and because ovarian and 
endometrial biopsies could be obtained 
repeatedly if necessary at specific times in 
the cycle, a relation was shown to exist 
between extensive theca-luteinization and 
irregularities of the menstrual cycle. Since 


the essential characteristics of the ovario- 
uterine relation of the human and the 
baboon are ver)' similar, it appeared likely 
that an analogous syndrome existed in the 
human. 

In this communication, the characteristic 
alteration of theca-cells in the human ovary 
w’hich lead to the formation of y'eDow 
plaques will be examined. The various 
stages in the life cycle of these reactions 
will be shown and a classification based 
upon their morphological characteristics is 
suggested. Evidence will be presented to 
show that luteinization of such theca-cells 
is a frequent finding in abnormal menstrual 
rhythm and is probably causally related to 
the uterine aberrations which may be 
encountered. Finally, an analysis of th^e 
findings will be made in an attempt to cor- 
relate these thecal reactions \rith the known 
functional aberrations of other thecal struc- 
tures, namely, the theca-cell tumours. 

Material. 

The material which forms the basis of 
this study was collected during the past 0 
years. The ovaries and uteri were obtained 
from women who had been operated 
because of excessive bleeding or other 
uterine evidence of endocrine disorder 
Many? of these patients, in the 4th and 5 
decades of life, had experienced a satisfaC' 
tory childbearing career. Owing to 
supervention of irregular cy'cles and 
fuse bleeding they were constraine _ ^ 
seek medical advice. When both ovan^ 
had been removed at operation ftey 
cut serially and the sections , 

haemotoxylin and eosin. SharlachK" 
used for occasional sections from ea 
ovary and clear sections used for refrac 
study with the polarizing microscope. 

Observ.atioks. _ . 

The extent of ovarian participafion 
cycle of the human female is not so gr 
as that which occurs in lower forms. 



tHECA-CELLS AlsD DISTURBA'NCES OF MENS 

The number of human primordial fol- 
licles maturing in each cycle is much less 
than in ovaries of other primates. Whereas 
in the baboon as many as 6o follicles may 
mature, in the human not more than S or lO 
ripening follicles are encountered in each 
cycle,' and whereas corpora lutea are 
produced in abundance in many mammals 
itis rare inthe human, as in the baboon, for 
more than i to be produced at a time. 

Since the rhythmical uterine changes in 
the human are much more pronounced than 
those in other mammals, the physiological 
stimuli arising out of follicular growth, 
corpus luteum formation and regression of 
these processes must be relativety more 
intense in the human than in other species. 
In other words, the achievements of many 
follicles by way of uterine growth, in say 
the baboon, is accomplished by a single 
follicle in the human. Any pathological 
variation in the cyclical activity of human 
endometrium must therefore be induced by 
relatively less apparent dysfimction in the 
ovary than would occur in other mammals. 
Realization 'of this fundamental character- 
istic of the human ovary is essential for an 
appreciation of how slight may be the aber- 
ration necessary to interfere with the normal 
rhythmic changes in the endometrium. 

In normal ovaries the incidence of theca 
lutein cells apart from those related to cor- 
pora lutea is not easily established since 
the ovaries, as a rule, are removed for 
some gynaecological complaint. Luteinized 
theca-cells in ovaries obtained in this way 
occurred more frequently in our series than 
was originally anticipated, and their extent 
and distribution was not always reflected 
clinically by the severity of the menstrual 
disorder Mild irre^lar bleeding was asso- 
ciated with extensive theca-cell luteiniza- 
tion and conversely, profuse haemorrhage 
occurred \vitir only slight thecal activity. In 
general, the pattern of thecal proliferation 
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in the human was the same as that which 
was encountered in the baboon. 

The Ihcca of Hpcin'ug folltch'!:. Around 
the primordial follicle, the theca is barely 
if at all_ distinguishable from the surround- 
ing stroma. With ri{>cning of the follicle 
some alteration may begin to occur, 
although this is not a constant feature. 
The cells of the theca interna may differ- 
entiate and become distinct from the thcc.a 
externa while cells of the latter retain their 
similarity to surrounding stroma. The cells 
comprising the many layered theca interna 
may show intense activity despite the small 
size of the ripening follicle to which they 
may ho related. They arc usuahj' c)o.seJy 
packed, but may be separated by oedema ; 
they are large, round or poljdiedml, often 
with indistinct outlines. The cjdoplasm is 
finely granular, pale and may contain 
lipoid particles. The latter are more in evi- 
dence in later stages when, regression of the 
follicle commences or has been in progress 
for some time. The nuclei are ovoid or 
round, single or binucleate and usually 
.eccentrically situated. IMitotic figures maj^ 
be numerous (Fig.i). Sometimes theca-cells 
retain these epitheloid characteristics long 
after follicular atresia has commenced. In 
addition they ma}'^ luteinize and persist 
when evidence of the follicle to which 
they were related has disappeared. Shaw' 
States that proliferation and hypertrophy of 
theca-intema-cells continue in the atretic 
process and that the cells become scattered 
among the neighbouring stroma-cells. That 
they may be evident in the stroma sur- 
rounding corpora albicantia is confirmed 
by our owm observations. Luteinization of 
theca-cells is independent of granulosa- 
cell luteinization since it may occur not 
only w'hen the granulosa-cells do not lute- 
inize but also in the complete absence of the 
latter. Smee these alterations in theca and 
granulosa may occur only in isolated areas 
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of a follicle they may not be observed except 
in serial studies. 

The process of follicle ripening is not in- 
variably accompanied by differentiation of 
the theca. A large number of follicles ripen, 
attain maximal size, regress and disappear 
without any visible alteration of the sur- 
rounding theca-cells. Why some maturing 
follicles should not show an}'’ visible thecal 
differentiation whereas others have an 
extremely active and well differentiated 
theca has not been determined. 

The theca of atretic follicles. Theca-cells 
are most constantly obsen^ed at the peri- 
phery of corpora lutea. At this somewhat 
advanced stage of their life cycle they, like 
the granulosca-cells, are also luteinized and. 
form the para-lutein-cells of the corpus 
luteum. The characteristics of the lutein- 
ization observed in these cells are but rarely 
seen around cystic or atretic follicles. When 
theca-cells around cystic follicles do present 
the typical features of para-lutein-cells 
there is frequently also some luteinization 
of the granulosa-cells. This type of cyst is 
observed in the presence of chorionepithe- 
liomata and hydatidiform moles, and is 
known as a theca-lutein, paralutein or 
lutein cyst. Such a cyst may be indistin- 
guishable from cysts of the corpus luteum. 
Cysts of the corpus luteum are usually 
recognized by their large central cavity, the 
central coagulum, the presence of a lutein 
layer of granulosa-cells, and by the clini- 
cal evidence of prolonged progestational 
activity. These criteria for cysts of the 
corpus luteum are not sufficiently adequate 
to differentiate such structures from a fol- 
licle which has failed to rupture and in 
which luteinization of theca and granulosa 
particularly has occurred. It is therefore 
possible that many structures considered to 
be cysts of the corpus luteum are theca- 
lutein cysts in which luteinization of granu- 
losa is extensive although not as great as 
that occurring in the theca-cells. 


Active proliferation and luteinization of 
theca-cells may occur, as has been indi- 
cated, without luteinization of the granu- 
losa, Fig. 2 shows part of the wall of a 
follicle in which luteinization of the theca is 
marked. There were numerous mitotic 
figures among the theca-lutein-cells (Fig. 2} 
indicative of pronounced theca-cell activit}’. 
The intense capillary permeation and inter- 
cellular haemorrhage exceeded normal in- 
tensity. The granulosa-cells were also 
increased in number and contained many 
mitotic figures but did not show character- 
istic features of luteinization as normally 
encountered in corpora lutea. Such a struc- 
ture may be devoid of granulosa-cells in 
which case it may be regarded as a theca- 
lutein or paralutein cyst. Between the two 
extremes one, where the granulosa occurs 
throughout the cavity and the other, where 
no such cells are found, wide variations in 
the ratio between theca- and granulosa- 
cells may be encountered. In either of th® 
granulosa or theca layers luteinization may 
occur in all or part of the cells present. 

Luteinization of theca-ceUs around atretic 
follicles has been observed in ovaries with 
a co-existing corpus luteum and is of r^- 
lar occurrence in early pregnancy^. The 
process may also be extensive m the 
presence of persistent corpora lutea. Sue 
a relation during the menstrual cycle is, 
however, rather infrequent and of limits 
extent. The involvement of large numbers 
of theca-cells, visible macroscopically 
yellow plaques, henceforth termed cotyora 
thecale lutea, was not observed in conjunc 

tion with corpora lutea in this series. _ ^ 

In addition to the finding of varyaUft 
proportions in the numbers and degree 
luteinized cells, differences in the charac e 
of the luteinization may also be observe • 
In Fig. 3 the thecal reaction is less frequen } 
encountered than those so far desen e > 
but it illustrates a variation in the u e 
change which may occasionally be 0 
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served. These cells surround an atretic 
follicle in which the granulosa-cclls have 
completety disappeared and into wliich 
tiiere has been extensive haemorrhage. 
The large number of vessels with thick 
muscular walls permeating the Ihcca 
form a useful criterion for the identifica- 
tion of the thecal nature of this structure 
since such vessels never permeate granu- 
fosa-cells. In corpora lutea they extend 
between lobules of granulosa-cclls but not 
among the cells themselves. An intense 
vascular response uath capillar}' haemor- 
rhage into the interstices of theca-cells is a 
familiar and frequentlj' associated finding 
in diffuse theca luteinization. A high power 
study of this section (Fig. 3a) reveals the 
lutein-like nature of &e reaction. This is 
not apparent in studies with low magnifi- 
cation, and is therefore unlike corpora lutea 
in this respect. High magnification reveals 
a large clump of cells which are strikingly 
similar to the luteinized theca-cells shown 
in Fig. 2. In some specimens the relation 
is only demonstrable in studies with oil- 
immersion. It is this type of lutein reac- 
tion, limited in extent in this specimen, 
which we have encountered in the yellow 
plaques at the periphery of atretic follicles. 
The ovai}'- from which this section was 
obtained contained several such areas of 
theca-ceUs unrelated to each other. 

Figs. 4 and 4a illustrate c5doplasmic 
changes in theca-cells around an old 
atretic follicle, identical with those which 
occur in corpora lutea. Here, however, the 
nuclei have retained their original stromal 
features and, in man}' '^instances, have 
undergone little change. The demarcation 
^ between cell forms is not abrupt. 

The lutein theca-cells so far described 
occur around follicles in which the general 
' form of the folUcle is retained. The lining 
; of such a follicle may be that of endothe- 
' hum or degenerating and flattened', not 
easily » identifiable, granulosa-cells. The 
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atretic follicle i.s usually r(>garded as having 
a layer of ccntrifugally proliferating thcca- 
cclls separated from the cavity lining by a 
layer of hvaline. Tlie atretic follicle may 
not always be apparent despite thecal pro- 
liferation and luteinization. The fluid from 
its cavity is absorbed or ])erha}>s is replaced 
by connective tissue and hyaline deposi- 
tion (Figs. 5 and 5a). In such instances one 
finds a solid mass of theca-cells without a 
central cavity and the peripheral part of 
the mass is continuous with the surrounding 
parenchyma. There is no evidence of en- 
capsulation, and medium-sized blood ves- 
sels pass from unaltered theca through the 
luteinized theca-cells without interruption. 
Altlrough the cells of the corpus thecalc 
luteum merge with the cells of the stroma 
there is frequently a distinct demarcation 
between the two. The corpus thecalc luteum 
may contain undifferentiated theca-cells 
identical with those of the surrounding 
stroma. 

The most frequently observ'cd response 
in theca-cells within the ovaries from 
women urth manifestations of g}'naeco- 
logical endocrine disorders is represented 
in Figs. 5a and 6a as well as in Fig. 7a. These 
cells do not resemble the lutein-cells pre- 
viously described. They contain a more 
finely granular cytoplasm. The nuclei are 
neither as large nor as pale. Frequently the 
similarit}' is so slight that any relation 
between the 2 t}'pes appears remote. How- 
ever, when these theca-cells are compared 
with the para-lutein-cells of an approxi- 
mately 30-day-old corpus luteum there is 
no doubt as to their similarity. Figs. 7 and 9 
show such corpora lutea and the detailed 
structure of their theca-cells. W^en the 
latter are compared with those of the cor- 
pora thecale lutea in Figs. 5a, 6a, 7a (high 
power sections of Figs. 5, 6 and 7 respec- 
tively), the pale, finely granular cytoplasm 
and deeply stained nuclei are readily dis- 
cernible. The fat content of such cells is 
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high and is represented in'haemato'xylin 
and eosin stained sections by clear spaces. 
Their similarity to the cells of the adrenal 
cortex is remarkable and is probably not 
without significance. The gross appearance 
of masses of these cells is that of pale or 
deep yellow plaques variable in size, .some 
no larger than a pin head. There may be 
one or several in number and they may be 
scattered throughout the ovary. The point 
at which they may be regarded as theca- 
lutein-cell tumours is debatable. Since 
these masses of theca-cells are able to revert 
to their , stromal form whereas theca-cell 
tumour growth appears to be an irrevers- 
ible process, this feature of reversibility, 
on the one hand, and irreversibility, on the 
other, would seem at present to be a distin- 
guishing characteristic between the 2 con- 
ditions. From the foregoing it is apparent 
that theca-cell proliferations with or with- 
out luteinization may occur with any of 
the recognized forms of follicular de- 
generations. 

Because of their relation to various types 
of atresia, the following clfissification for 
theca-cell proliferations is suggested on the 
basis of a nomenclature applied to the 
Graafian follicle by Aschoff. 

I. Corpus thecale luteum. 

(a) Without granulosa-cells or with de- 
generating granulosa-cells. (These 
give rise to para-lutein or theca- 
lutein cysts). 

(b) With luteinized granulosa-cells. 
(These produce lutein cysts usually 
associated with chorionepithe- 
lioma and may be confused with 
persistent corpora lutea). 

II. Corpus thecale luteum fibrosum. 

III. Corpus thecale luteum candicans. 

IV. Corpus thecale luteum 'hyalinum. 

4 i 

, V. Corpus thecale luteum restiforme. 


In Group I the original form of the fol- 
licle is retained, the granulosa-cells may be 
degenerating; the theca may, in part, retain 
stromal’ features and hy^ine deposition 
may have occurred between the theca and 
basement layer of granulosa cells or their 
remains. (Luteinization of granulosa-cells 
in cystic or atretic follicles without any 
coincident change in theca-cells gives rise 
to a granulosa lutein cyst. Though prob- 
ably related to the structures enumerated 
above, it is not considered in this classifica- 
tion of thecal reactions.) 

In Group II granulosa cells are not 
present, absorption of liquor folhculi has 
taken place, the cavity is filled with a few 
connective tissue ceils and a hyaline ring 
may be found around these cells. External 
to this ring are found the luteinized theca- 
cells. 

Group III represents lutein reactions 
occurring around a collapsed corpus atreti- 
cum in which the hyaline laminae of opp(> 
site sides, when they exist, become oppose 
with obliteration of the central cavity. 

In Group IV there is a lutein reachon 
surrounding^foUicles in which collapse has 

not occurred, but hyaline tissue invades e 

cavity with a few nucleated connec we 
tissue cells. 

Group V indicates a lutein reaction 
around primordial or small matunng 0 
licles. These were not observed, but a 


eoretically possible. _ 

It must be appreciated that in ® 
in and luteinization of theca interna 
g follicle degeneration, the extent 0 
ecal process is" Variable. It may 
ght or it may permeate extensively 1 
centric or centripetal manner through «ie 
:oma and so give rise to the , 

rns which are observed in these s 

irthermore, the classification does 

ke into consideration quantitative ^ . 

activity which may be of para 
piificance in attempting to asses 
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endocrine effects of tlvesc reactions upon 
the uterus. 

It has thus been shown that the tlieca- 
cells surrounding a maturing follicle maj' 
behave in one of several ways. They 
may not undergo any change whatsoever 
regardless of whether the follicle attains 
full size before becoming atretic. Some- 
times intercellular oedema and per\-asion 
^of the theca interna by blood capillaries 
and lymphatics are the onlj’ visible altera- 
tions which have occurred before atresia 
commences. Variations of the atretic pro- 
cess may have their beginnings in the first 
part of the cycle for that is when tlie atretic 
process is first evident even in normal 
cycles. When the normal sequence of events 
which usually result in ovulation and cor- 
pus luteum formation is disturbed, atresia 
and corpus thecale luteum formation is one 
of the expressions of such dysrhythmia 
which eventually leads to menstrual anom- 
alies. The alteration in the character of the 
theca-cells whereby they assume epitheloid 
features, acquire fat and take on the pecu- 
liarities of lutein-cells and lay down hyaline 
tissues, may have its physiological culmina- 
tion in the formation of yellow masses, the 
cells of which resemble paralutein-cells ap- 
proximately 30 days old. The alterations in 
the theca may proceed and its fat content 
increase. Finally they may revert to their 
original or stromal character with complete 
loss of thecal identity. 

The follicle around which thecal activity 
is observed may be atretic and collapsed, 
there may be extensive haemorrhage into 
or around its cavity , its granulosa-cells may 
be completely or partially destroyed and 
the latter may be luteinized to greater or 
lesser degree. The theca-cells may extend 
into the stroma of the ovary in an eccentric 
fashion and may form a mass of consider- 
able size comparable in extent to that of a 
corpus luteum. Such a structure is here 
termed a corpus thecale luteum. 
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The frequency with which these forma- 
tions of theca cells arc encountered in asso- 
ciation with some menstrual anomaly sug- 
gests that tlic disturbance.s in men.slruation 
arc occurring as a result of the corpus 
thecale lutenm. However, the thcca-cclls, 
like the uterine aberration, may be merely 
an cxprc.ssion of the .same endocrine dys- 
function. Cau.sal relation may not exist. 

Although the endometrial pattern in the 
presence of theca-cell luteinization docs not 
concern us at this stage it may not be amiss 
to indicate some of the observations \yhich 
were made in this respect. The diversity in 
tile pattern of theca-ccll reactions may be 
associated with corresponding varieties of 
endometrium but a lack of material fore- 
stalls at present any statistical analysis of 
such a relation, A wide range in the uterine 
reactions and clinical disturbances is never- 
theless observed in the material so far 
studied. Fig. 10 illustrates the endome- 
trium which occurred with the thcca-cclls 
represented in Figs. 6 and 6a. According to 
the classification they are of type 1(c). 

This patient, Mrs. T., age 50, had prolonged 
bleeding with excessive menstrual loss and irregu- 
lar cycles for 2 years preceding operation. The 
duration of menses was usually 2-3 weeks during 
this time. The endometrium showed cystic dilata- 
tion of some of the glands o£ the same specimen, 

Mrs. H. A., age 48. (Microphotographs are not 
represented since the thecal reactions were not 
strikingly different from those of the previous case.) 
This patient supposedly reached the menopause at 
the age of 40, 8 years prior to admission. -Three 
months previously she commenced bleeding and 
continued with moderately heavy loss until opera- 
tion. 

The uterus contained a thick polypoid endo- 
metrium and there was luteinization of the theca 
interna around several follicles. Intense* haemor- 
rhage was noted around several follicles in the same 
ovary, but this may have been due to operative 
trauma. 

Fig. II is from endometrium observed in 
a case to which the thecal reaction, the most 



552 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


extensive yet encountered, was of Type III. 
In this endometrium there is complete 
inhibition of gland formation in all layers, 
only the superficial epithelium retaining any 
semblance of normalcy. The reaction here 
is suggestive of androgenic inhibition. 

Mrs. V., age 34, para 2, from whom this endo- 
metrium was obtained, had bled excessively with 
each period over the past 2 years. Her menses 
usually lasted 2-3 weeks. Previous cycles had been 
normal. Four transfusions, each of 500 c.cm. of 
blood, were required prior to operation. 

Occasionally normal endometria were 
observed despite the presence of luteinized 
theca-cells and abnormal menstrual symp- 
toms. In one of the patients imder obsert'a- 
tion, the theca-cell reaction was of Type III 
(Fig. 7). The endometrium in this instance 
was very thick, soft and spong)^ like 
that of an early pregnancy. The history 
was as follows : 

Mrs. K., age 36, para 2, was admitted because 
of irregular menses, menorrhagia and metrorrhagia. 
Menses originally occurring at 28 day intervals now 
varied between 25 and 30 days. Frequently they 
were accompanied by flooding and clots and per- 
sisted for 7-8 days. A currettage was performed on 
first admission and bleeding subsided during her 
stay in hospital but, at the next cycle, brisk uterine 
haemorrhage ensued and operation was then per- 
formed. 

Mrs. H., age 34, para 3, youngest aged 5. Fig, 
3 (Type 1 (a) ). She had no abnormal or irregular 
bleeding, but there was profuse pre-menstrual dis- 
charge and low mid-line abdominal pain during 
the week preceding the onset of bleeding. These 
symptoms were of 2 years duration. 

The utilization of a classification for these 
thecal proliferations may eventually yield 
more information on utero-ovarian rela- 
tion. So far, however, the limited available 
material has not afforded any reasonable 
correlation between the menstrual distur- 
bances, the endometrial pattern and the 
extent or nature of the peri-foIIicuIar reac- 
- tions, except that such exist. 


Discussion. 

(a) Terminology. 

The origin of lutein theca-cells from the 
theca interna of atretic follicles was first 
recognized by Limon in 1903’. These celk 
had previously been observed in the ovaries 
of cats and dogs by Pflugger, but their pre- 
cise nature was conjectural until the present 
century. Schroen in 1863, regarded them 
as fragments of disintegrating corpus 
luteum, Schulin' described them as epithel- 
ial structures and Harz in 1883 beb'eved 
that they were offshoots of glomeruli of the 
kidney. The formations of theca-cells vary 
in different species so that it is difficult to 
draw conclusions as to their function in the 
human based upon observations in other 
species. The terra 'interstitial cell’ wk 
applied by the earlier workers to ffie cells 
which were derived from the theca interna. 
Separation of these cells from the theca 
externa in the ovary of the rabbit leads to 
the formation of gland-like masses 
these masses in this animal was fimt apphed 
the term ‘ interstitial gland Oti morpho- 
logical evidence alone an endocrine action 
was attributed to the interstitial cells by ffi® 
workers prior to the discovery and isolation 
of the ovarian hormones. Ithad been recog- 
nized that in some species these cells in- 
creased at the time of sexual maturity an 
then diminished writh age. Furthennore, a 
reciprocal relation with the corpus 
was also apparent, since the inters 
glands of some species decreased 'Vitn^^ 
first appearance of the corpus luteuiu. 

With the passing decades and the aove 
of the recent knowledge regarding 
mones, less attention was_ directed to ui 
histological study of these interesting c ■ 
Shaw’s histological studies in 1925 P 
videdu fertile oasis of slowly accumulaung 
knowledge concerning the natoe 
action of these cells in the human. Kf emi> > 
there has been a renewed interest m 
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function in view of the potential relation of n-ill “*.red ae n 


the cells to the tlieca-cell tamouis. Sha\y’s 
work and the studies of his predecessors in- 
dicated that in the human tlic theca lutein 
cells remained confined by tlic external 
theca of the folhcle, and the cells rarely were 
scattered through the ovarj'. Hence, the 
interstitial gland was not a usual constituent 
of the human ovary, apart from aggrega- 
tion of thecal cells confined to tlie follicle. 
The occurrence of these cells w'as indicative 
of follicular atresia. This author, from his 
morphological evidence re\aved the plau- 
sible suggestion of a theca-cell endocrine 
function. Since then the controvers\' of 
whether these cells have a hormonal action, 
or are merely a manifestation of a degenera- 
tive process, continues to exist. It has been 
sho\vn, though not conclusively, that they 
contain oestrogen, but whether they act as 
storage depots or actually produce the hor- 
mone is also conjectural. With the intro- 
duction of endocrine concepts, the problem 
of the function of these cells and the struc- 
tures they form has assumed additional 
complexity. 

The word ' lutein ’ was originally applied 
to a ceU which had a yellow appearance due 
to the presence of a pigmented fat, the 


Icin referring sjx-cifically to the thecn-ct'lls 
of a corjms lutcum. One other item of 
descriptive Icrminologj' is of .come conceni. 
Many terms have come into use in connex- 
ion with thcca-rell proliferation and lutcin- 
ization. The variations in these terms arc 
so great that the precise meaning intended 
by the respective authors has been lost. 
May the term 'interstitial gland ’ , which was 
first applied to normal gland-like thecal 
reactions in the cat, be applied with justifi- 
cation to thecal reactions in the human, 
where they normally do not form a gland- 
like structure, nor do they function as a 
physiological unit in the cyclical phenom- 
ena of the ovaty ? Furthermore, it has been 
shown that in rodents, the interstitial gland 
is not derived solely from theca interna but 
that it is derived partly from germinal 
epithelium.” The term ‘ intcrstitiargland ’, 
therefore; seems inappropriate for the 
human and only further studies upon the 
comparative physiology' of these cells can 
unfold the obscurities of the problem. Con- 
sequently, the use of the terms, interstitial 
cells, interstitial gland, interstitial mass and 
interstitial body will.be discontinued in this 
discussion where it refers to human theca- 


nature of which was at that time unknown. 
By common usage, the term has been 
applied to the corpus luteum, both granu- 
losa- and theca-ceUs. Recently, advantage 
has been taken of the knowledge that the 
lutein cells of the corpus luteum form pro- 
gesterone, to label as true luteinization 
only those tissues which function as a 
source of measurable amounts of proges- 
terone. This extension of the meaning of 
‘ lutein ' is, in our opinion, unjustified, and 
in this discussion further attributes than are 
implied in the original use of die term will 
now he considered. Any cell within the 
ovary, whether granulosa or tbeca, which, 
because of the pigmented fat it contains! 
produces a yellow colour macroscopically. 


cell reactions. On the other hand, the reten- 
tion of the term theca tends to correlate the 
benign reactions' of thbe cells with the 
activity encountered in thecomas and 
lutein theca-cell tumours to which they are 
undoubtedly related. Despite the rejection 
of terminology which is applied to thecal 
reactions in lower forms their similarities 
are not disregarded. There seemslittie doubt 
that the thecal proliferations in human and 
other forms arise as a direct or indirect 
result of pituitary (ICSH) stimulation.” 
The fact that they occur in the human as a 
regular event, not only during the early part 
of pregnancy when placental gonado- 
trophes exist in large quantities, but also 
during the normal or aberrant menstrual 
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cycle, supports the contention that a pitui- 
tary factor is responsible for these changes. 


(b) Dcvelopmculal Considerations. 

The theoretical determination of the en- 
docrine function of any group of cells 
sometimes entails embryological considera- 
tions. Much of the controversy regarding 
the endocrinal function of thcca-cells re- 
volves, unimportant as it may be, around 
the question of whether these cells, derived 
from mesenchyme, can produce the same 
hormone as the granulosa-cells which are 
derived, according to some, from coelomic 
epitlielium. Because they are morphologi- 
cally the same as the interstitial cells of 
Leydig in the testis, it has been suggested 
that they are the site of ovarian andro- 
gens, again an assumption based upon 
embryological data, subsequently sup- 
ported by experimental evidence. Much of 
the confusion regarding the hormonal role 
of these cells is based upon the present im- 
satisfactory knowledge concerning the de- 
velopment of these cells. Because there is 
still conflicting information regarding the 
nature of the secretions produced by the 
individual components of the ovary and 
concerning tire capacitj? of these elements 
to alter the character of the particular hor- 
mones they produce, many of the hj^po- 
theses in regard to the origin of these hor- 
mones have been based upon embryo- 
logical assumptions, themselves not in 
complete accord. 

Elaboration upon this aspect of thecal 
activity is not the purpose of this paper, but 
one consideration regarding the embryo- 
logical theca-granulosa relation is of some 
significance in understanding the reactions 
of theca-cells in the adult ovary. The most 
recent work^' concerning the embi5mlogy 
of the human ovary disclaims a unified 
origin of theca- and granulosa-cells, and 
attributes the origin of granulosa-cells to 


coelomic epithelium. The dependence o! 
the oogonium, which has an independent 
origin to tlrat of either theca- or granulo.^- 
cells, upon the symbiotic and correlated 
activities of these latter structures through- 
out their life cycles is established. The fate 
of the ovum is shown to be dependent upon 
the synergistic action of theca- and granu- 
losa-cells, This sjmergism is raaintaind 
throughout the life of these cells. It is, 
therefore, not surprising that the mritiple 
variety of thecal reactions obser\'ed in 
adult are invariably related to the function 
of the follicle. The histological similarit)' 
between theca-cells and granulosa-cells in 
their many activities within the ovary such 
as occurs in corpora lutea, in corpus luteum 
cysts and in lutein cysts and corpora aber- 
renda” is a time-honoured one in fee lue 
cycle of these cells, for in the primiu'® 
ovary the granulosa-cells which encircle fto 
oogonium are at one stage indisfinguishao e 
from the theca-cell primordiurn wiu 


surrounds them. . 

The fate of these structures seems to w 
determinedly interwoven from the tune o 
their inception in tire foetal ovary to 
senescent phase of their existence. _ i ^ 
logical that all cell-structures witlun tue 
ovary? act harmoniously and function as 
correlated mechanism. , 'Alteration m 
function of the follicles may I, 

alter tire reactions in the theca, al o g 
destruction of the former does no ne ^ 
sarily prevent further puolifer^hon 
luteinization of the theca.*® 
mutual affinity?, the cells of the theca inteta 
are capable of reacting in the manner 
has already been described, that is, } P 
liferation and hypertrophy wi* resu 
epitheloid features. 'VlTien atresia 

these cells may? luteinize before reve ^ 

their original form, a facMty o 
granulosa cells are incapable, 
theca is not specific for any give 
and may become related to a n 
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merely by displacement and rotation of the 
follicle during the ordinal course of matu- 
ration, such a theca retains its capacity to 
proliferate in a new sphere of follicular 
influence. Therefore, the theca of a given 
follicle may have been related, or come to 
be related, to any other follicle within flic 
same ovary and it has a capacity for 
diSerentiation, proliferation and dedifferen- 
tiation greater than that of any other tissue 
within the ovary. 

(c) Formation of Corpora Thecalc Lutaa. 

In the aberrant processes of thecal pro- 
hferation which are observed long after any 
evidence of the originally related follicle, 
it is apparent that the extent of thecal 
change in many instances, exceeds the 
limit of what is commonly regarded as 
theca interna. Since theca interna and 
theca externa both arise from mesenchyme 
it is conceivable that the latter may respond 
in given circumstances to the same^ stimuli 
as does the theca interna. It would seem 
that the specific' reactions which are com- 
monly observed in theca interna occur be- 
cause of a spatial relation to the granulosa- 
cells or the o\mm of the follicle. Further- 
more, that under the conditions which lead 
to the formation of corpora thecale lutea, 
where extensive areas of the ovary have 
been involved, flie development poten- 
tialities of the theca externa have been 
evoked, and consequently it is capable of 
luteinization in the same way as does the 
theca interna. The theca, therefore, riot 
only mamtains its capacity to proliferate, 
but it is capable of calling upon its reserve 
in the surrounding parench5mia when the 
occasion demands. 

The dynamic character of theca-cells is 
indicated not only by their capacity for 
change, but also by the presence of mitoses 
even in their lutein form. JJitoses in granu- 
losa-lutein-cells, on the other hand, have 
not occurred in our experience. Once a 
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corpus lutcum is produced, the granulosa- 
cells form a very stable structure, with little, 
if any. capacity for continued growth. That 
lutein changes* may occur in the theca of a 
follicle before ovulation has occurred with 
remnants of the ovum in situ, suggests" 
tliat aberration of the mcnstnial cycle, in 
so far as it may be due to thecal activity, 
may have its beginnings in the first part of 
the cycle. The second part of the cycle, 
dominated by the corpus lutcum, may 
reasonably be expected to be less subject to 
disturbances than the first part when 
atresia is first apparent. The contention 
has been made" and investigations in this 
laboratory support this view, namely, that 
disturbances in the menstrual rhythm are 
essentially the result of aberrations in the 
follicular or first phase of tlic cycle, and 
that the corpus luteum phase is the most 
precise in the duration and the stability of 
its activity. 

The various forms of thecal reactions 
which have previously been classified, 
obviously have different potentialities 
according to the ratio of luteinized and 
non-luteinized theca and granulosa-cells 
The precise nature of^their specific activi- 
ties is not yet fully apparent in view of the 
limited extent of available material upon 
which such a study must be based. Certain' 
characteristics have, however, become 
obvious as has already been shown. 

(d) CUnicai Considerations. 

In the presence of the corpus luteum of 
menstruation, the proliferation of theca 
cells is not invariably as great as that which 
occurs in its absence. A similar relation as 
previously noted, has been observed in 
other species where the normally occurring 
interstitial body -begins to disappear when 
the corpus luteum first forms. Some of the 
normal progestational endometria which 
were observed in nonjunction wth micro- 
scopical thecal proliferations may havebeen 
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due to the influence of a co-existing corpus 
luteum. In one case under observation the 
endometrium (of ovary. Fig. 7) simulated 
an early pregnancy reaction, but without 
villi, and was extremely hyperplastic. 
GoodaU*' refers to a uterus which possessed 
all the characteristics of a 3 months preg- 
nancy, except that neither a pregnancy nor 
a corpus luteum was present in ’ either 
ovary. One ovary contained follicular 
cysts, the largest of which had "a thin 
sickle of internal capsule lutein-cells cover- 
ing the circumference of the sclerosed cyst 
wall.” The phenomena of bleeding and 
amenorrhoea in luteinization of the ovary 
may perhaps further be illustrated by refer- 
ence firstly, to a patient obserr^ed by 
DougaP' with a history of 9 months’ irregu- 
lar haemorrhage followed by 55 months’ 
amenorrhoea, preceding operation for a 
primary chorionepithelioma of an ovary. 
The uninvolved ovary, 4 times normal 
size, contained numerous cysts which 
microscopically were composed of lutein 
tissue, and scattered about the ovary were 
numerous islands of lutein cells ; secondly, 
to a study by Robinson^’ of several patients, 
ranging in age from 15-32, in whom lute- 
inization of theca interna occurred. In 3 
cases the complaint was menorrhagia, in i 
sterility and irregular cycles, and in 2, 
amenorrhoea of 4 and 12 months' duration 
respectively. All, according to the author, 
were cured by resection of that part of the 
ovary containing the luteinized patches. 
The luteinization of theca-cells may, like a 
corpus luteum, inhabit follicle rupture,*'*" *’ 
so that resection of these cells, while not 
directed at the prime agent of the dis- 
turbance may, like other more empirical 
methods, restore normal cycles as occurred 
in these particular instances. In comparing 
our own series with that of Robinson, 
the similarity in the symptomatology is 
obmous, despite the fact that the age groups 
are dissimilar. Sterility was not a feature of 


the older group, some having had as many 
as 7 children, in an adequate reproductive 
life. It is quite possible that the ability of 
theca-cells to luteinize, produce uterine 
upsets and revert to its stromal form, may 
be sufficient to produce a temporary' steriliti 
as observed in some instances. In the words 
of Goodall, ” One is apt to assume that any 
disease that has overstepped the bounds of 
normal restramt-and of normal demarca- 
tion must then, ipso facto, run the whole 
gamut of pathological destruction. Noth- 
ing could be further from the truth.” 

The endocrine nature of the theca-celli 
has been discussed elsewhere,* but there 
are several clinical phenomena, the explan- 
ation of which has been difficult, and 
which in the light of what has been said 
concerning these cells may have a tenta- 
tive solution. 

The greatest' incidence of menstrua! 
irregularities and haemorrhage occurs at 
puberty and at the menopause. It is gener- 
ally assumed that these irregularities arf 
due to a failure of the follicular processes to 
lead to ovulation. The endometria in man) 
of these cases show at least some progesta- 
tional response. Such endometria are cer 
tainly compatible TOth theca luteiri pr^ 
liferations around atretic follicles in s 
absence of corpora lutea. One need on) 
consider the influence of small doses c 
thy^roid in many sterilities to appreciate off 
delicate is the endocrine balance necessary 
for the maintenance of proper function. 

(e) Relation to Tumours. 

The virilizing effect of certain lipoid-c 
tumours of the ovary, theca-cell tumo = 
and lutein thecomas, is not withou 
counterpart in the follicular theca-cel p 
liferations.='"=* These latter reactions ar 
prominent at the menarche^^ and me 
pause.’' There is increased androgen exci 
tion not only during the proges 0 
phase of the cycle’’ but there is a nse, ten 
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porarj' in nature, during the menopause.^'' 
According to Hamblen there may also be 
a reduction in tire androgen output follow- 
ing oophorectomy in young women . These 
androgen variations, relative to ovarian 
function, and the hirsutes of the menopause 
may indicate the \nrilizing effects of theca- 
cells during the periods of ovarian activity 
.when they are in evidence. Shaw suggests 
that secondary sex characteristics are deter- 
mined by theca-cells. 

. Not only are tlie similarities between 
the corpora thecale lutea and tlieca-cell 
tumours clinical in their nature, but they 
are most in evidence in histological exam- 
inations. Firstly, when the tumours 
undergo luteinization they do so in tire 
, same manner as the Graafian follicle*’* ', they 
ma}'’ be composed of large epithelioid fat 
containing cells similar to those described 
around atretic follicles, and they are in- 
variably characterized as being separated 
by masses of hyalinized connective tissue 
plaques.^" This latter feature which is often 
emphasized as characteristic of the tumours 
is merely an exaggeration of a process 
which is of common occurrence in normal 
ovaries. The “glass membrane” de- 
scribed in all the older textbooks is noth- 
ing more than hyaline deposition which 
occurs during normal follicular atresia. 

The oestrogenic manifestations which 
sometimes occur in theca-cell tumours are 
associated with the presence of doubly 
refractile fat and, according to Geist,’- 
when the fat is scant oestrogenic manifes- 
tations are absent. The visible fat in theca- 
cell tumours is, in part, a cholesterol or 
cholesterol ester and is limited almost 
entirely to the cellular elements comprising 
the tumour. In the connective tissue it is 
found only in tiny scatttered globules. The 
distribution of fat in corppra thecale lutea 
' is of a similar nature. As'to its character, 
: our observations reveal that it is doubly 
■ refractile and therefore of the type which. 
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according to Geist. exerts an endocrine 
actions. 

It is tlni.s apparent that the histological 
features of the cellular coinpnnent.s of .sonn; 
thcca-ccl! tumours arc in no way radically 
different from the exaggerated theca -cell 
proliferations observed in follicle atresia. 
The clinical characteristics of the tumour 
formations may be merely the exaggeration 
of the reactions which apparently occur 
wnth the modified and limited thcca-rell 
reactions aronnd atretic follicles and there- 
fore they do not differ fadically in this 
respect from the tumours of other endocrine 
glands. 

SUMMARV AND CONCLUSIONS. 

1. Theca-cell proliferation may occur as 
part of the maturation process in the 
Graafian follicle, 

2. Theca-cell luteinization around atretic 
follicles may be without clinical significance 
in ovulatorj' cycles, but are nevertheless a 
part of tlie normal atretic process. 

3. Luteinized theca-cells exert an en- 
docrine influence, the precise nature of 
which is as yet undetermined. 

4. The formation of extensive areas of 
lutein theca-cells may be visible macros- 
copically .and appear as pale yellow masses 
or plaques usually associated with atretic or 
cystic follicles which, however, may not be 
readily apparent. 

5. Luteinization of theca-cells may be 
localized to small areas and, consequently, 
serial sections of ovaries may be necessary 
to determine the presence of luteinized 
theca-cells. 

6. In the presence of extensive thecal 
luteinization associated with follicular atre- 
sia, disturbances of menstrual rhythm and 
bleeding may ensue. 

7 - The term “corpus thecale luteum ” 
has been suggested for the thecal prolifera- 
tions occurring in association with follicular 
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atresia, and a classification for the types of 
these reactions has been proposed. 

8. The character of the uterine reactions 
associated with theca-cells is such that 
neither oestrogenic nor progestogenic in- 
fluences can be attributed to them. Their 
activity suggests the formation of a third 
ovarian hormone which may exert andro- 
genic activity, or of a modified secretion of 
the known varieties which is capable of dis- 
torting the balance between simultaneous^ 
acting steroid hormones of the menstrual 
cycle. ' 

g. The relation of these structures to 
theca-cell tumours has been briefly 
reviewed. 

To Professor R. A. Dart, in whose 
department this study was made, to Pro- 
fessor J. Black for materials which were 
made available in the Department of 
Obstetrics and Gynaecology, to Dr. S. 
Shippel for his interest, and to Dr. J. Gill- 
man for many valuable suggestions and 
criticisms, I express my sincere apprecia- 
tion. I also wish to thank Mr. D. S, Dry, 
of the Department of Anatomy, for the pho- 
tographic reproductions. 
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A RISE of blood-pressure is one of the 
cardinal signs of the toxaemias of late preg- 
nancy. The object of this study is to attempt 
to assess what part, if anjf, hereditary 
factors play in the causation of the hyper- ‘ 
tension. 

Heredity in Hypertensive Disease. 

It is well kno^vn that high blood-pressure 
and the diseases associated wth it, such as 
angina pectoris, coronary thrombosis and 
cerebral haemorrhage may affect several 
members of the same family. It is regret- 
table that reliable statistical study of the 
familial incidence of high blood-pressure 
or its mode of inheritance, if any, is not 
to be found in the literature, though many 
records of individual families in whom 
several members, often in 3 or 4 generations, 
havebeen affected, areavailable. Additional 
'evidence on this point has come from the 
studies of Hines and Brown.' Using the 
"cold pressor test” they were able to 
demonstrate that 75 per cent of hyper- 
reactom gave a family history of hyper- 
tension and that the reaction to the cold 
pressor test follows an inherited pattern, 
though not every individual with a hyper- 


reaction necessarily develops hypertension. 

It is doubtful, however, whether a high 
reaction to the cold pressor test is of any 
value in predicting the occurrence of toxae- 
nua of pregnancy. Browne,® in a study 
of this test, found that a peak of 150 mm. of 
mercury or over in early pregnancy was a 
fairly good, but not invariable, indication 
that a patient would develop toxaemia. A 
high basal level was a more reliable indica- 
tion. Reid and Teel® found the test of no 
value in predicting toxaemia. Thus, even 
if the reaction to the cold pressor test follows 
an hereditary pattern, this is not necessarily 
related to the occurrence of pregnancy 
toxaemia. 

The present state of our knowledge of 
heredity in hypertensive vascular disease 
was summed up by Maurice Campbell* : 
" There is an obvious need for much more 
knowledge as regards the inheritance of 
arteriosclerosis, especially along 2 lines— 
accurate statistics as to how common such 
positive histories are; and detailed genea- 
logical trees in some large families with 
precise notes about general build, blood- 
pressure, etc., and causes of death. Until 
these data are available our conclusions 
must be general ones; that a tendency to 
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arteriosclerosis is frequently inherited, that 
it sometimes affects particular organs pro- 
ducing several cases of, say, cerebral haem- 
orrhage in one family, and that there is 
some slight evidence that the undertying 
diathesis is inherited as a dominant Mendel- 
ian character.” These words were written 
in 1933, but as yet reliable statistical evi- 
dence along the lines suggested has not 
appeared. 

Heredity in Eclampsia. 

A good many reports have appeared of 
the occurrence of eclampsia in several mem- 
bers of the same family. A tendency to 
hypertensive disease in relatives of patients 
suffering from eclampsia and toxaemia of 
pregnancy has also been noted. 

Theobald® described a family in which 
both parents died of Bright’s disease. Five 
of their children died of cerebral haemor- 
rhage, I of angina pectoris, i of tubercu- 
losis, I surviving has a very high blood- 
pressure and I died of eclampsia, though 
there was some doubt in the last case re- 
garding the nature of the disease, since the 
patient survived i month, and Theobald 
stated that she probably died from uraemia. 
In the next generation i grandchild died of 
cerebral haemorrhage, 1 of eclampsia, 1 of 
tuberculosis and 3 surviving had high 
blood-pressure. The same author' also 
found a family history of hypertension in 
6, possibly 7, out of 9 patients admitted to 
hospital with high, or rising blood-pressure 
in pregnancy. 

Bickenbach and Kroning" found that 4 out 
of 39 eclamptic patients had i, 2, or more 
cases of eclampsia in the same family. They 
calculated that this is a much greater fami- 
lial incidence than could be expected if it 
were due to ^chance alone. 

Reports of the occurrence of eclampsia, 
toxaemia and hypertensive disease in mem- 
bers of the same family have come from 


many other authois including Dieckinann,’ 
Malpas,® Nevermann," Tillmann and 
Herrick,” Eastman,” and Plass.” 

On the other hand, great caution must 
be observed in cases in which hypertensive 
disease occurs in relatives of patients with 
eclampsia and toxaemia of pregnancy. The 
reason for this is that h}q)ertensive disease 
is so very' common. Robinson and Brucer'* 
showed that over 40 per cent of the adult 
population of the United States of America 
are actually or potentially hypertensive, 
and there is no evidence to show that this 
finding cannot be equally well applied to 
the inhabitants of Great Britain. Apart 
from the numerous well authenticated cases 
of the occurrence of hypertensive disease 
in several members of the same fa'mily, 
there is no reliable statistical evidence re- 
garding the hereditary factors concerned; 
this evidence, which could only be derived 
from a prolonged statisticaf sun^ejG is 
urgently needed. It is clear that if hyper- 
tension affects over 40 per cent of the adult 
population, the chances are considerable 
that several members of the same family 
may suffer from the disease without there 
necessarily being any hereditary element. 
It will be shown in the present study that 
severe hypertension was found in relatives 
of pregnant patients who were treated as 
controls and who were not suffering from 
toxaemia. 

Clinical Material. 

This investigation has been carried out 
since 1938 in the Obstetric Unit at Univer- 
sity College Hospital. The object of the 
study was to determine what part, if any, 
a familial tendency to hypertension plays 
in the aetiology of pregnancy toxaemia. 
The blood-pressure was estimated in 226 
blood-relatives of 129 patients who had 
been admitted to hospital with pregnancy 
toxaemia. The ' blood-pressure was also 
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estimated in 66 relatives of 47 patients who 
were not suffering from toxaemia but had 
been admitted towards the end of preg- 
nancy for some other reason, such as ante- 
partum haemorrhage. The estimations of 
blood-pressure were made when the rela- 
tives came to the hospital to visit the 
patients. In anjf case in which tlie blood- 
pressure seemed abnormally high it was re- 
taken after a period of rest. 

Several difficulties have been en- 
countered in carrying out this investigation. 
Patients admitted to the hospital arc drawn 
from a wide area in Greater London and 
beyond, and it is often difficult for tlieir 
relatives to get to the hospital to visit them. 
This has been aggravated bj' war con- 
ditions which have led to scattering of 
families and transport difficulties. Insuf- 
ficient records are available to allow of 
statistical analysis of the results, and in the 
majority of cases tlie famity record is in- 
complete, so that pedigrees cannot be 
constructed to show the incidence of high 
blood-pressure. It is hoped to carry on the 
work at University College Hospital and it 
is also to be hoped that other workers, in 
districts where some of the difficulties that 
have been found in dealing with London 
patients and their relatives are not so pres- 
sing; will be stimulated to carry out research 
along similar lines. 

Classification of Cases of Pregnancy 
Toxaemia. 

The cases of pregnancy toxaemia in this 
series have been divided into groups to 
correspond with the classification which is 
in use in the Obstetric Unit at University 
Coll%e Hospital. A brief resume of this 
classification ^viII be given and further de- 
tails can be found in " Antenatal and Post- 
natal Care ” by one of us (F.J.B.).“ Two 
modifications have been made for the pur- 
poses of this paper. Cases of eclampsia - 

B 


are considered in a separate group and 
cases of chronic nephritis and pregnancy 
have been excluded since there were insuf- 
ficient numbers of cases in this group. In 
addition, a case of acute 3UII0W atrophy 
of the liver it not available. 

Toxaemias of late pregnancy are classi- 
fied as follows ; 

1. ' Prc-eclamptic toxaemia and eclamp- 

sia. 

2. Chronic glomerular nephritis and 

pregnanej' (nephritic toxaemia). 

3. Essential hypertension in pregnane}^ 

4. Acute 3'ellow atrophy of the liver. 

A patient is said to be suffering from pre- 
eclamptic toxaemia if a rise of blood- 
pressure above the normal level of 120/80 
occurs after the 20th week of pregnanejL 
In nephritic toxaemia, pregnane)^ has 
supervened in a patient already suffering 
from chronic nephritis. In essential hyper- 
tension and pregnancy the blood-pressure 
has been found to be above the normal level 
of 120 / 80 before conception or in the first 
20 weeks of pregnancy. Cases in \Vhich an 
abnormally high blood-pressure is recorded 
after the 20th week of pregnancy and in 
previous records of blood-pressure are not 
available cannot be placed in any of the 
groups in this classification and thus are 
called cases of " unclassifiable toxaemia.” 

The blood-pressures of relatives of 
patients suffering from toxaemia are 
classified in the 4 groups : eclampsia, pre- 
eclamptic toxaemia, essential hypertension 
and pregnancy, and unclassifiable toxae-- 
mia. These are given in Tables I to IV. 
Blood-pressures of relatives of patients in 
the control group who did not have toxae- 
mia are given in Table V. 

It must be noted that the majority of the 
records in cases of toxaemia refer to patients 
with toxaemia severe enough to warrant 
admission to hospital. Patients are admit- 
ted for toxaemia if the blood-pressure 
- reaches 150/ 100 ; if there is a- rise of blood- 
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Table I. 

Blood-pressure of Relatives of Patients with Eclampsia. 



Father 

Mother 

Brothers 

Sisters 



Blood- 


Blood- 

Blood- 


Blood- 



pressure 


pressure 

pressure 


pressure 

No. 

Age 

s. 

D. 

Age 

s. 

k 

D. 

Age S. D. 

Age 

S. D. 

F igi 



170 

100 

51 

I TO 

70 


20 

1 14 68 

F 531 

48 

128 

60 

48 

130 

70 


18 

142 76 

G 36 

— 

— 

— 





— 

no 78 

H 89 

68 

160 

100 

60 

160 

76 


30 

136 74 

L 173 

— 

— 

— 

6r 

154 

90 


— 

108 Sz 


\ 

Remarks 


Table II. 

Blood-pressure of Relatives of Patients with Pre-eclamptic Toxaemia. 


1 

Father 

Mother 

Brother j 

j Sisters 

Remarks 

No. 

Age 

Blood- 

pressure 

S. D. 

Age 

Blood- 

pressure 

S. D. 

Age 

Blood- 
pressxire 
,S. D. 

Age 

Blood- 

pressure 

S. D. 

651/34 




72 

164 

74 







779/29 




68 

186 

no 



40 

no 

70 


249/34 









40 

TOO 

56 

Recurrent toxaemia 

1022 / 33 




55 

170 

90 







A 775 




68 

248 

no 







D 726 




54 

146 

84 



32 

12S 

70 


B565 

60 

120 

70 ' 

61 

120 

go 



28 

TOO 

60 

Recurrent toxaemia 

B1329 






! 



— 

124 

80 


Ar287 




62 

130 

74 






Recurrent toxaemia 

D778 









20 

136 

72 

. 

D 935 









— 

120 

80 


E 534 i 







— 

196 80 

42 

x6o 

78 











32 

136 

62 


E 377 




56 

140 

76 



— 

104 

56 

Twins 

E 381 









35 

136 


Twins 










32 

128 

74 


E 27 




66 

200 

no 



36 

150 

70 

Twins. Sister is a twin 

E 442 








i 

45 

150 

84 


E 596 









38 

146 

88 

Niece x8. 150/80 

E 436 




56 

144 

66 






xst preg. normal 

E 830 

44 

150 


43 

220 

120 






2nd preg. toxaemic 

E 770 




64 

159 

80 

31 

154 72 

26 

138 

76 


E1002 




64 

2X6 

TOO 






Recurrent to.xaemia 

F 243 




45 

134 

80 







F 375 









29 

124 

64 

i 

F 388 

61 

174 

95 

57 

175 

120 



24 

no 

75 











23 

120 

65 


G 6 




46 

no 

78 



19 

X20 

78 


G X. 









25 

108 

80 


Z 75 









34 

120 

68 

.. 
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Tauu: 11 (Coiiliiiufd), 


1 

1 

Father 


Mother 

Brother 

Sisters 

) 

1 

No. j 

Age 

Blood- 

pressure 

S. D. 

Age 

Blood- 
pressure 
S. D. 

Age 

Blood- 
pressure 
S. D. 

Age 

Blood- 
pressure 
S. D. 

1 

G 72 



' 

5O 

«54 

90 







G 575 



' 

52 

13S 

78 







G 471 




64 

160 

no 




31 

^ 3 S 

80 

G 148 




67 

1S4 

92 




18 

T2S 

78 

G 592 




58 

13S 

So 







G 634 




56 

13S 

68 

19 

J2S 

60 




H 28 




56 

J42 

76 







H91 










. 40 

136 

74 

H 39 I 



• 

j 

64 

150 

98 







E 554 







46 

I6S 

92 




H373 



’ 

59 

146 

70 







H4S4 




48 

158 

70 




26 

122 

73 

H620 










28 

80 

50 

H782 





13* 

60 







J 8 




53 

134 

70 







H 85 S 




57 

120 

80 







H812 




53 

180 

iio 







H826 




46 

140 

80 







H 833 



■ 

60 

130 

90 







J 13 




68 

138 

S5 







J 46 




49 

X4O 

80 







J *35 










*5 

130 

8c 

J *45 

56 

156 

80 

56 

212 

120 

28 

130 

80 











29 

126 

76 




J 299 

67 

238 

78 

69 

170 

100 







C 466 




72 

190 

112 




40 

120 

76 











37 

120 

78 

J 623 




61 

160 

105 







J 676 




45 

185 

no 




23 

135 

75 

E 293 










— 

120 

85 

K6 

60 

130 

70 

50 

166 

90 




26 

122 

70 

K51 




— 

120 

80 




26 

122 

70 

K85 




64 

180 

go 






K538 










35 

154 

88 

K547 

55 

r86 

no 

63 

146 

84 




17 

128 

80 

K 580 




49 

176 

100 


- 


13 

100 

40 

K586 




58 

140 

92 




38 

130 

76 











22 

126 

78 

K 604 




' 






19 

120 

80 




67 

220 

130 







K 662 ^ 

1 

1 



— 

150 

100 







K978’ 







33 

100 

55 

37 

120 

65 

L 261 










38 

148 

92 











31 

150 

70 

L 333 










35 

no 

60 

L 432 




59 

150 

86 

, 






Remarks 


Twins 


Aunt, 52, 150/80 


Father died of stroke 
Recurrent toxaemia 


Aunt 64, 160/82 
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Tabu: III. 

Blood-pressure in Relatives of Patients xoith Essential Hypertension in Pregnancy. 


1 

No. 

Father | 

Mother 

Brothers 

Sisters 

Remarks 

Age 

Blood- 

pressure 

S. D. 

Age 

Blood- 

pressure 

S. D. 

Age 

Blood- 

pressure 

S. D. 

Age 

Blood- 

pressure 

S. D. 

A1359 










44 

118 

70 

Mother died of congestive 











39 

138 

•98 

heart failure, and asthma 

C 426 










27 

124 

70 


C 540 




63 

154 

64 




36 

96 

Co 


E 487 




51 

1S6 

go 

28 

150 

go 

32 

138 

84 

Motlier’s sister, 51 B.P. 











23 

158 

76 

196 / 126. 

E 499 




51 

136 

76 








E 873 










38 

132 

96 


F 281 




62 

230 

1X0 








F 302 

51 

162 

62 

50 

224 

II 6 




31 

154 

90 












30 

132 

64 


F 392 

— 

146 

72 

50 

148 

80 








F 435 




61 

180 

go 








F 447 




58 

192 

II2 








G 308 










44 

190 

ir6 


G583 




65 

196 

ZOO 


138 

72 

42 

176 

84 












34 

180 

84 












24 

X22 

64 


H43 




74 

200 

84 


140 

72 

44 

160 

80 










128 

68 





H77 




57 

2X0 

100 




35 

124 

76 


H 152 







24 

140 

100 

33 

s 150 

80 












29 

130 

72 


C 540 










36 

96 

60 


J 652 




58 

230 

no 







Father’s sister, 176/100 

J 927 


165 

100 

— 

152 








Mother’s sister, 188/72 

K 157 




45 

160 

go 

17 

120 

70 

14 

108 

60 


K 225 




58 

180 

96 




— 

190 

90 















Father has heart disease 

L 6 










58 

158 

IIO 

Mother died of stroke 

L 159 




59 

158 

100 

31 

118 

76 

34 

IZ2 

72 












22 

100 

76 


L 230 

54 

J46 

go 











L 466 




48 

160 

100 

— 

128 

78 

30 

120 

70 


L 503 




64 

150 

go 

29 

IIO 

70 






pressure with albuminuria; or if there is 
oedema. Patients with mild toxaemia 
which does not reach these standards are 
treated as out-patients. 

Results of the Investigation. 

Table I gives the blood-pressure in 12 
relatives of 5 patients who suffered from 
eclampsia — ^admittedly a very small num- 


ber. While the fathers of 2 of the patients 
and the mother of i were definitely hj^jer- 
tensive, the blood-pressure in the relatives 
of the remaining patients was within normal 
limits. This shows that eclampsia does 
occur in patients who have no familial pre- 
disposition to hjT^ertensive disease. 

Table II gives the blood-pressures in 106 
relatives of 70 patients with pre-eclamptic 
toxaemia. Forty-nine of the relatives are 
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Table IV'. 

Blood-prfssurc of Jtctatives of IWu'iitx with Urictassifiablc Toxaemia. 




Mother 

llrolluTS 

Sisters 

Remarks , 

i 



Ago 

BUkjiI- S 
prcs 5 iirc 1 
S. D. 1 

Age 

Blooil- 

pressiire 

S, D. 

Age 

niood- 

prrssurc 

S. D. 

578/29 




83 

143 

70 








51/29 










44 

164 

90 


203/34 




74 

240 

120 








E524 













Aunt, 38. 140/72. 

E 737 

62 

160 

70 

^3 

200 

100 




28 

132 

300 

Twins 











23 

116 

92 


E 600 

66 

200 

300 

53 

168 

102 




28 

130 

64 


E 765 

58 

X40 

So 











E 307 




39 

180 

92 



f 

35 

33 

128 

148 

68 

741 

Father ill with high B.P. 










1 

33 

164 

8 1 

Twin sisters. 











27 

130 

76 


F 250 







32 

130 

74 

39 

160 

90 









29 

176 

100 

38 

180 

98 


F 229 




62 

i6o 

100 








F 195 










26 

138 

82 


F 362 

6x 

210 

no 







30 

132 

84 












25 

132 

68 











' 

23 

154 

96 


F 411 




42 

178 

92 

19 

120 

160 

22 

13 = 

64 












iS 

122 

64 


F 399 













Twins, aunt, 23, 162/80 

F 440 




51 

iSo 

92 








F 512 




55 

182 

82 




21 

II6 

56 












19 

140 

60 


- 










^7 

112 

48 


F 577 










49 

158 

98 


F 674 










— 

128 

68 


G 571 




43 

176 

IIO 








H 41 




63 

152 

80 

34 

124 

72 

36 

136 

70 


H 648 




51 

go 

50 








j 30 










37 

130 

80 


■j 346 




59 

254 

90 




33 

148 

88 


j 522 




63 

160 

80 








J 974 

— 

148 

96 

— 

130 

70 








K 113 










— 

130 

80 


L 118 

52 

130 

70 

52 

130 

70 







- 

L 240 

70 

170 

90 

65 

150 

100 









hypertensive if the standard of Robinson 
and Brucer''* is accepted. Twelve of the 
51 brothers and sisters .are hypertensive 
and 37 of the 55 parents. Many of the latter, 
however, have blood-pressures a very little 
above normal and a similar incidence of 
hjTpertension is found in relatives of con- 
trol patients. 

Table III gives the blood-pressure of 55 


relatives of 26 patients with essential hyper- 
tension and pregnancy. Here it will be 
noted that 16 of the 18 mothers of these 
patients show definite evidence of hyper- 
tension, and that in 14 the blood-pressure is 
markedly raised. The mother of Case 
■^^359 died of heart disease and asthma 
and the father also died of heart disease. 
On the other hand, 2 of the mothers of these 











JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


566 

patients had blood-pressures within normal 
limits (Case C 540, aged 63, blood-pressure 
154/64, and Case E 499, aged 51, blood- 
pressure 130/76). Of the 9 sisters of 
patients in this group, 4 had blood-pres- 
sures well above normal limits, as had i 
of the 5 brothers. These results seem to 
show that in cases of essential hjrpertension 
there is a definite hereditary element, 
although some of the brothers and sisters 
have escaped, including the sister of Case 
A 1359, whose blood-pressure at the age 
of 44 was only 118 / 70. 

Table IV gives the blood-pressure of 
relatives of patients with unclassifiable 
toxaemia. Here the results are similar to 
those in Table II, vuth possibly a slightly 
greater tendency to h593ertension. This 
may be accounted for by the supposition 
that some of these patients were in fact 
suffering from essential hypertension. 

Table V gives the blood-pressure of 
relatives of control patients who did not 
have toxaemia. Here, a similar incidence 
of hypertension is found to that in relatives 
of patients with pre-eclamptic toxaemia. 

Discussion. 

Certain limited conclusions can be drawn 
from these results. It has been shown tliat 
severe pre-eclamptic toxaemia and eclamp- 
tic toxaemia and eclampsia do occur in 
patients in whom it has not been possible 
to demonstrate a familial tendency to 
hypertensive disease. This might be ex- 
pected for other reasons, for example, it is 
known that eclampsia occurs mainly in 
first pregnancies and that subsequent preg- 
nancies may be entirely normal. An here- 
ditary factor would be expected to operate 
in every pregnancy. Also, the incidence 
of eclampsia is increased in twnn preg- 
nancies. 

In the cases of essential hypertension and 
pregnancy, however, it was 'found that 16 


out of 18 of the mothers of patients in this 
group were severely hypertensive and that 
the mother of anodier patient had died of 
cardiac disease. 

On the otlier hand, when the relatives of 
patients in the control series were examined 
it was found that a proportion of them 
suffered from essential hj’pertension— some 
of them to a marked degree. A hyper- 
tensive heredity is therefore probably of 
little importance in the aetiology of toxae- 
mia of pregnancy, except in patients with 
essential hypertension. It ma}', however, 
be of importance in predisposing a patient 
to permanent hypertension after a preg- 
nancy that has been complicated by pre- 
eclamptic toxaemia or eclampsia. It was 
not possible to throw any light on this point, 
or to obtain any definite evidence on the 
question of the inheritance of h3q3erten- 
sive disease. The investigation is too 
incomplete to draw up pedigrees of the 
various families studied, but, if a hyper- 
tensive tendency is inherited on Wendelian 
lines, and if there is a “ gene for high blood- 
pressure," it would appear that it must be 
inherited as a Mendelian recessive since 
some of the children of parents with this 
disease escape the taint. 

Two further points will be discussed 
briefl3^ The question often arises whether 
pregnancy should be terminated in patients 
who are suffering from benign hyperten- 
sion. In an earlier paper of ours“ it was 
suggested that this is not necessary in the 
interests of the mother since it has not been 
proved that a permanent e.xacerbation of 
the disease results from pregnancy. In 
malignant hypertension the picture is very 
different, and patients with this grave 
disease should be advised not to become 
pregnant, or, if conception has occurred, 
the pregnancy should be terminated. It 
must be noted that many of the mothers of 
patients in this series had reached the age 
of 60 or even 70 with severe hypertension. 



RELATIVES' BLOOD-PRliSSERE AND TOXAEMIAS OF LATE PREGNANCY 


567 


Tadlf V. 

Btood~prcsstirr of Rclalivcs of Polirjtts who had no Toxannia {Controls). 
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which might have been present, undetected, 
during their pregnancies and was often 
revealed for the first time at this examina- 
tion. 

The second question is whether patients 
with benign hypertension should be dis- 
couraged from having children on eugenic 
grounds. Clearly there is little in favour 
of this. The evidence of hereditary trans- 
mission of this disorder is, as yet, not based 
on any reliable statistical evidence, and in 
any case the severe manifestations are un- 
likely to occur before late middle age or 
even senescence, 

Maurice Campbell* summed up the situa- 
tion as follows: 

“ Only exceptionally when these condi- 
tions (cerebral haemorrhage, angina, etc.) 
have occurred frequently and at an early 
age are we justified in warning against 
parenthood. Practically our advice is 
limited by the fact that cardiovascular 
disease is likely to occur in those stocks 
which are desirable from other points of 
view, that is to say, in their freedom from 
more important disabilities like tuberculo- 
sis and mental disorders. If a disease does 
not occur before sixty or later its occur- 
rence may be no contra-indication to parent- 
hood, even if it were known to be inherited 
with certainty, especially as the vigorous 
and capable type in whom cardiovascular 
disease is likely to occur may have excelled 
in almost any walk of life before the age 
at which the malady manifests itself.” 

Conclusions. 

1. It is well known that a tendency to 
high blood-pressure may be inherited 
though the evidence for this is based on 
records of individual families rather than 
on statistical study. 

2. Many individual reports have ap- 
peared of the occurrence of eclampsia in 
several members of the same family. A 
tendency to hypertensive disease in rela- 


tives of patients suffering from eclampsia 
and pregnancy toxaemia has also been 
noted. • • 

3. The blood-pressure has been recorded 
in 226 relatives of 129 patients who were 
admitted to hospital with pregnancy toxae-. 
mia. These patients have been divided info 
4 groups ; Eclampsia, pre-eclamptic toxae- 
mia, essential hypertension and pregnancy, 
and unclassifiable toxaemia. 

4. The blood-pressure was also estimated 
in 66 relatives of 47 control patients who 
were not suffering from toxaemia. 

5. A demonstrable difference in the levels 
of blood-pressure has not been noted 
between the relatives of 'toxaemic and con- 
trol patients, except in cases of essential 
hypertension and pregnancy. Here it was 
found that 16 among 18 mothers of the 
patients in this group were markedly hyper- 
tensive. 

6. It is concluded that there is not any 
evidence that a hereditary tendency' to 
hypertension is of any general importance 
in the aetiology of toxaemia of pregnancy 
except in cases of essential hypertension 
and pregnancy. 

7. The implications of tliese findings are 
briefly discussed, and ibis concluded that it 
is rarely necessary to interrupt pregnancy 
in a case of essential hypertension in 
the interests of the mother. Nor should 
patients with a familial history of hyper- 
tensive cardiovascular disease be discour- 
aged from having children, except in those 
very rare cases in which the manifestations 
of the disease have occurred'frequently and 
at an early age. 

References. 

1. Hines, E. A. and G. E. Brown. Amer. Heart 

Jwirn., 1936, xi, 1. 

2. Browne, F. J. Journ., Obstet. and Gynaecol. 

Brit. Emp.. 1940, xlvii, 365. 

3. Reid, D. E. and H. M. Teel. Amer. Journ. 

Obstet. and Gynecol., ,1938, xxxv, 305. 


RELATIVES- BLOOD-PRl-:SSUKE AND TOXAEMIAS OK LATE PKlvONANCY 5(,(, 


4. CimplK’Il, M., in “ The Chances of MorJiid 

Inheritance," C. P. Blacker (l-kl.l, London: 

II. K. Lewis, 193.4, p. :6fi. 

5. Theobald, G. W. Lancet. 1933, i. fnO. 

6. Theobald, G. W, Jaun\ Obstet. and Gynae- 

col. Bril. limp., 1936, xliii, 1037. 

7. Bickenbach, \V. and F. Kronint;. Zfilsehr. /. 

fnenscbl. I'crcrb. nnd Kinstilutionriehrr, 
1939, xxiii, 1 13. 

S, Dicckmann, W. J. The Toxaemi.as of Preg- 
nancy." London: Kinipton, 19.52, p. 274. 
o. Malpas, P. Trans. .V. England. Obstet. and 
Gynaecol. Soc.. 1937, P- SS- 


10. Nevrnnann. Quoted by Dicckmann. 

11. Tillman, A. J. nnd \V. W. Herrick. Conference 

on Iklainpsia, Children'r. Bun'.au, 11 .S. 
Dept, of l-al>or., 19.51. 

12. Eastman, N. J. Ibid. 

13. Plass, E. D. Ibid. 

14. Robinson. S. C. .and M. Bmccr. Arcit. Ini. 

Med., 1950, Ixvi, 393. 

15. Browne, F. J. '* Antenat.al and Postnat.al 

Care," I-ondon ; Clmrchfll, 194,5, p. 334 et 
set], 

x6. Barnes, J. and F. J. Browne. Journ. Obstet. 
and Gynaecol. Brit. Eirip., 1945, lii, 1955. 



The Prevention of Premature Labour 
BY 

Wallace Shute, B.A., M.D., M.R.C.O.G/ 

AND 

Evan Shute, B.A., M.B., F.R.C.S.C. 
London, Ontario. 


Introduction. 

Never before has tlie problem of a declin- 
ing birth-rate attracted such attention as 
now. Obviously it is not enough for us to 
prolong the expectancy of life of the living. 
To survive as a nation in this competitive 
world we must also salvage more life at its 
source. Whitton* has recently pointed out 
that in Canada, in 1921, there were 75 
persons over 60 years old and 240 under 
10 years old, per 1,000 population. But in 
1941, only 20 years later, 'there were fully 
102 persons in the older group pyramided 
on a shrinking base of 182 in the juvenile 
group. Thus, prevention of abortion and 
miscarriage, and the conservation of the 
premature infant, once interests of the 
obstetrician only, now cast their medical 
robes like Phrygne and stand forth in the 
politico-economic arena. These really are 
matters of national life and death. 

The enormous annual wastage of lives 
during the neonatal period, too, has re- 
cently been commented upon by many 
authors. Potter,' for instance, points out 
that, in spite of steadily improving obstet- 
ric practice in the United States, there has 
been but very slight decrease in the deaths 
occurring under the age of i day since 1937 
(15. 1 deaths per 1,000 live births in 1927, 
as compared with 13.9 per 1,000 in 1940). 
Admittedly, mortality within the ist month , 
during the, same period of years, has 

* Major, R.C.A.M.C 


decreased somewhat more rapidly — from 
35.5 deaths per 1,000 (1927) to 29.0 per 
1,000 (1940) — but that also is still too high. 

That the problem is acute is evidenced 
further by an aggregate of 144,692 foetal 
and neonatal deaths in the United States in 
1941, the last year for which statistics are 
yet available. As Sage’ comments, this is 
more than the total number of deaths 
among all persons in the age-group of 5 to 
29 years, and constitutes fully 10.4 per cent 
of the total deaths from all causes. Sandi- 
fer* shows that in England and Wales 
“prematurity” caused more deaths in 
1938 than “coronary disease” or “old 
age,” about as many as were due to 
“tuberculosis,” and about one-third as 
many as “ cancer.” Most large hospitals in 
the United States and Britain report that 
5 to 10 per cent of all births are premature. 
Peckham’ could not find any significant 
improvement in the prematurity figures of 
the Johns Hopkins Hospital in the 40 years 
prior to 1936. Schwartz,’ of the Children’s 
Bureau, U.S. Department of Labour, 
Washington, writes that the estimated 
number of premature births in the United 
States in 1942 was 155,000, and that 33,500 
premature infants died in the ist month of 
life. Marshair of the Dominion Bureau of 
Statistics, Ottawa, mentions that in 1940 
there were 12,268 premature babies born 
in Canada, amounting to 5 per cent of the 
live births . There were fully 3,340 stillbirths 
ascribed to prematurity, amountingto54per 
570 
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cent of all the stillbirtlis whore the jioriofl 
of gestation was stated : 2,000 deaths in the 
1st month of life were ascribed to j>reina- 
turity. To put it in anotlu-r way, 5<' per 
cent of all premature babies born in C .mada 
in 1940 wore dead at birth, or died in their 
ist month. But it should be pointefl out 
that in the whole European theatre of the 
war, in 5 years and 8 months of fighting, 
Canadian lo.':ses in killed and missing 
amounted to 40.975 among over i. 000.000 
enlistments, a mortality of 4 jn-r cent. It 
is, therefore, more than 12 times a.s danger- 
ous for a premature infant to be. born in 
Canada as it was for a Canadian man to 
enlist in the war. And if we take 1940 as 
a representative year, then during the war 
Canada lost 35,360 premature babies, 
almost as man\' citizens as she lost by 
enemy action. Is prematurity a vital 
Canadian problem ? One suspects the 
truth is that, if there had not been any pre- 
mature children born during the war, the 
population in that time would not have been 
decreased. And we are speaking only of 
prematurity and ignoring spontaneous 
abortion and miscarriage, which kill at 
least as many potential citizens. 

In Chicago, Bundesen and his co- 
workers” found prematurity to be the 
largest single cause of neonatal death in a 
series of 1.043 necropsies. Intracranial 
haemorrhage and malformations came next 
in order of frequency — and, of course, 
prematurity contributed to a fair propor- 
tion of these deaths as well. 

The death-rate in infants bom too soon 
appears to varj^ directly with the degree of 
their prematurity. Dunham’ demonstrated 
that, of foetuses bom weighing less than 
1,000 grams (2.2 pounds), 95 per cent suc- 
cumbed; of those from 1, 000 to 1, 500 grams 
(2.2 to 3.3 pounds), 72 per cent; of those 
from 1,501 to 2,000 grams (3.3 to 4.4 
pounds), 32.5 per cent; while of those 
weighing from 2,000 to 2,500 grams (4.4 to 
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5.5 pound.s). onlv 8.7 per (< nt ju ri'^hctl. 
Sludirs made in Kew Vmk City"' ami Xew 
York St.ric" indicate that prematurity 
donble.s the neonatal mm tality. Still mote 
startling is the (“.'ilcidation of lV)Uer ;ifid 
Adair'- that the combini‘d neonatal mot- 
tality aitd stillbirth-rale premature 
infant.*: amounts to 18 time.s that of babie> 
born at term. The practical ri’laiion of this 
problem to national survival surely be- 
comes strikingh’ appan*nt. 

In Cbicngo, a determined effort h.isbeeii 
made in recent ye.irs to lower the death-rate 
of newborn infants. For examjde, in the 
4 years from 1936 to 1040 (he death-ratt* of 
premature babies tmder 15 days was re- 
duced by 15 per cent and of all infants by 
25 per cent.'' This result is significant, of 
course, but when one knows the nature of 
the intensive meastirc.s Hess, Bundesen, and 
others adopted in their life-saving cam- 
paign, it can readily be .seen (hat not much 
more can be hojjcd for by such efforts and 
that the solution of the i)roblcm doe.s not 
lie in saving premature infants but rather 
in preventing premature births. A verj' 
good summarv' of the whole j^roblem is 
given in the Report on Infant itlortality in 
Scotland for 1943.'’ The dietary e.vperi- 
ments carried on at Toronto" and else- 
where suggest that dietary' improvement 
decreases the actual incidence of prema- 
turity, and this was borne out by a vitamin 
E study'-'* published in 1942. 

I*’ 1937. it was suggested by one of us 
(E.V.S.*) that the mechanism of prema- 
ture labour 'might be initiated by an abnor- 
mality similar to that causing spontaneous 
abortion and miscarriage, as might be ex- 
pected on a priori grounds. Developmental 
anomalies figure unduly prominentty in any 
series of premature births, and further sub- 
stantiate the impression that the causes of 
abortion and prematurity may be much the 
same. Sandifer" brings out clearlj? the re- 
lation that has long been obvious between 
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lifted here were thriMteiiini; prctnatun- 
labour, we may fi'lect the (ibvinufly fever*' 
threat?, and thofc lirft fcen diiriiiR lahniir. 
numbering 2S in all. Of thefe, 21 , nr 75 per 
cent, were profcrx'ed, an ahno'^t idi'iitical 
rate of salvage. If it be j'joinl*'*! (Mit that 
tliere arc too few indured preinatnie 
labours mentioned here, and that that nn- 
undulv favours our the.sis, we may reply 
that we control our to.vaemias .^o well that 
all go to term or near it. being ambulant 
throughout, and that the averag*' blrtlr- 
weight of our non-erlamptir late toxaemia 
babies is half a pound above the normal.’* 
In this series, however, .( rases wer*' in- 
duced, I for very* severe recurrent iiyelitis 
and 3 for toxaemia. Even in these .5 rasi's 
the same percentage of salvage holds. It 
would seem, therefore, .that 3 of every .j 
babies threatened with premature expul- 
sion can be preserved. 

In this study it was found that a tendency 
to premature labour could usualh' be pre- 
dicted by finding a blood-oestrogen excess 
even in early pregnancy, confirming an 
obser\'ation reported'* several years ago. 
That it occurred in 87 per cent of the 38 
cases tested, can hardh* be termed acciden- 
tal. It is of interest that Hall,"' using a 
vaginal smear method, has recently ob- 
ser\^ed that oestrogen excess precedes 
abortion and miscarriage. In many of our 
patients symptoms of threatened abortion 
or threatened miscarriage had previously 
appeared, but these had subsided promptly 
on instituting vitamin E therapy or increas- 
ing the dose already being given. Such 
management appears to have allowed 
many cases, otherwise precarious, to carry 
through to term. However, only a large 
daily dose — 75 to 125 mg. of Alphatoco- 
pherol — can save the situation sometimes, 
for if too high a tide of oestrogen under- 
, mines the piers the uteroplacental bridge 
goes down. There must be vigorous and 
adequate treatment with a potent vita- 
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min E prcjMMtion until t< im. E\*'H -ri 
(hi'' la’*' date in vilamin E. therapy it >'• 
clifC*»ir.ai',ing 1*^ (li‘'CfiV{ r that many or m*>'l 
phv.''i< ian*; ^•!nploy rlu ap ami ii-lalivciy 
impoti'Ut jirodurt.s immijrnuading good 
vitamin E— to the unduly p!o!r)n!:i d tli-- 
credit of thi'- type of treatm* ni. 

b’reqm ntly premature labfmt begirm. 
.-dmo.'t unher.dded otherwi..'’, with ruplme 
of the membranes. Many a patii rit, too, 
forgetting her pliy.'irinn’s waining', reports 
lo him sever.)) lumi.s .ifter the ! of jviins 
when labour has umnist.ikably fe* in. Tims, 
a valuable ojJfKutmiity may be lo-t and 
deIiv<Ty bfcomi- inevitable lu foie preven- 
tive treatim iit ean Id’ nndertalcen. It tal:* s 
almost 2.} bnnrs, unfortunatidy. for vita- 
min E to ronlr*)! n ease. 

Accordingly, W(' stress the import, inre of a 
routine blood-oi'stnrgen le.st at the patient’.s 
first antenatal visit. We thus have' a gauge 
of the dangers ahead, and ran institute 
daily prophylactic thcnipy with vitamin E 
as indicated. Indeed it ran do no barm, 
uiilc.=s (he woman is a true pre-eclampfic, 
to give vitamin E (o every pregnant patient 
until at least the Sth month. If, in spite of 
this management, the patient temporarily 
c.scapcsfrom control, larger supplementary 
doses may quickly be given in order to 
restore the normal balance. 

As pregnanej* progresses the enlarging 
placenta requires a gradually increasing 
amount of vitamin E to maintain its 
“ cling ” to the uterus. This adjustment of 
dosage is largely a matter of judgment and' 
e.xperience. An eye alert to detect early 
symptoms of trouble is essential. It, may 
save much later anxiety and win many a 
battle before the first shot is fired. Accord- 
ingly, each patient is warned to report an 
area of uterine tenderness, or sacral back- 
ache, or spotting of blood, or loss of amni- 
otic fluid, or a feeling of prolapse or im- 
pending menstruation. These mean that 
she is escaping from vitamin E control. 
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A study of consecutive pregnancies 
suggests a definite trend towards repetitive 
behaviour/'’ Once the '' abortion sequ- 
ence " of Young*® is established, abortion, 
or miscarriage, or abruptio placentae, or a 
late toxaemia, or premature labour tend 
to recur in later pregnancies. Each preg- 
nancy seems harder to carrjf to term than 
its predecessor. It should be emphasized 
that an unstable pregnancy does not neces- 
sarily mean a defective infant, in spite of 
much opinion to the contrar3^ Of the 109 
pregnancies in this and the previous re- 
ported groups, only 5.5 per cent terminated 
in the delivery of malformed children, and 
only I of these 6 with a cleft palate lived 
for more than 3 months. Could anjdhing 
argue more clearly that the remaining 92 
had a claim to salvage ? Some years ago 
the data in the literature on all threatened 
abortions saved by the use of vitamin E, or 
progesterone or both was summarized,*' 
and only 3 per cent were found to have re- 
sulted in anomalous infants. 


Summary. 

1. A series of 63 cases of threatened pre- 
mature labour is presented. Of these 73 
per cent were salvaged. 

2. Of the patients in this group on whom 
a blood-oestrogen was done, 87 per cent 
showed a high blood-oestrogen, even early 
in pregnancy. 

3. The only therapy used was vitamin E, 
with or without temporary rest in bed. 

4. The importance of using a vitamin E 
preparation of reliable potency, both in 
adequate dosage and until term, is empha- 
sized again. 

5. Of the 109 patients included in this 
and our previous report, there were 6 
monsters delivered, onty i, with a cleft 
palate, surviving over 3 months. But 92 


normal living children were obtained. 
Their preserv-abon would seem justifiable. 
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Carcinoma Corporis Uteri in 2 Sisters Ai^cii 3'1 and 32 


Years 


BV 


Anthony W. Pukdih. M.H., Ch.Jt., J'.P.S., M.K.L.O.(>, 
Obstclric Sur!:cO}!, Xorth Middlesex County HmfdUd. 


In a prior coiiiiminication’ tlu' ocrur- 
rence ol carcinoma coq>nris nti'ii in 
each of 2 sister?, a^ccl 3.} and 32 years 
respectively, was described briefly. 
Interest and scepticism were aroused. 
One eminent gynaecologist wrote to me; 
‘‘I, personally, am deeply convinced that 
this condition never occurs before the 
menopause. . . . My mind, however, is 
quite open to be convinced that carcinoma 
corporis does occasionally occur before 
the menopause, and I would therefore be 
verj' grateful if you would send me a com- 
plete range of 3’our sections in order that 
I may endeavour to convince mjcsclf.” • 
This was done. After stud3dng the material 
he replied: " I am wholly convinced that 
the sections show a definite carcinoma of 
the body of the uterus. I ha^’e to-da3' 
discussed these sections with our Professor 
of Pathology'’ and he can recall onl3'’ i 
other case in a woman before her meno- 
pause in his large e.xperience.” It is 
probable that others were equally scep- 
. tical. It is obviously important to establish 
the fact that corporeal carcinoma does 
occur, even if only occasionally, long 
before the menopause. Adenocarcinoma 
of the uterine body is an eminently curable 
condition if recognized sufficiently early. 
It is to be regretted that many subjects of 
malignant disease fail to seek advice until 
the condition is so advanced that all hope 
of cure is gone. But how much greater 
the regret if the patient seeks advice early 
and the condition is not recognized because 
the attendant doubts the possibility of its 


t'.vistcncr. It ha? Wvu decided, therefore, 
to prc.-enl the r.i;-e.? in more detail with 
mifrophntograj)hs to suhstnntinte the 
diagno.^is. 

oomjdete review of the Htenitme of 
premenopausal corporeal carcinoma ha.? 
not been allompted, hut a stifiicient number 
of case,? is cited to show that it ran and dot? 
occur. The importance, then, of diagnostic 
curettage, even in X'oung women who have 
prolonged or irregular ntcriiie bleeding, 
.should require no emj)h:i?i?. In the rase of 
m3' 2 patient.? there i.s the ,addcd intere.st of 
their being sisters. 


Case Histokies. 

Sister No. I. 

Aged 3.1 yc.irs; nullip.ini; mnrried lo years, 
during wliich contraception has been practised 
constantly. .Admitted to the North Middlesex 
County Hospital on April 4th, lo.jo, for severe 
vaginal bleeding of jo days' duration. Tlierc had 
not been preceding amcnorrhoea. 

Mcnarche aged 15 years. Until about 28 years 
of age the periods were regular, lasting 3 day's and 
recurring every 4 weehs. Then the menstrual loss 
became more profuse, lasting 3 to 7 days, recur- 
ring every 4 weeks. For 2 years prior to admission 
the loss was greater still, lasting sometimes even 
14 days. Coital bleeding occurred occasionally 
during those 2 years. There have been irregular 
haemorrhages recently. The patient has never 
experienced dysmenorrhoea or dy'sparcunia. For 
years she has had a profuse white vagina] dis- 
charge.^ This discharge has been like "muddy 
water” for about 2 years prior to admission. 
There has been constant backache. 

575 
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At 24 years of age a right-sided ovarian cyst, 
weighing 24 pounds, was removed at another 
hospital, (This cyst had not caused any menstrual 
disturbance.) 

On examination the general condition was good. 
The breasts did not show changes suggestive of 
pregnancy. The abdominal findings were normal 
except for a long paramedian scar. But for slight 
uterine enlargement the pelvic findings were 
normal. Curettage was performed. MacroscopicaUy 
the curettings suggested incomplete abortion. 
Microscopically this condition was excluded. The 
possibility of malignancy was considered, but, in 
view of its improbability, it was decided to post- 
pone judgment and to keep the patient under 
careful clinical review. 

Normal menstruation continued, except that in 
August there was bleeding for i month. In 
November and December bleeding became 
irregular, and a second curettage in January 1941 
showed endometrial carcinoma. Total hysterec- 
tomy with left salpingo-oophorectomy was per- 
formed (the right ovary had been removed 
previously, vide supra) and followed by deep X-ray 
therapy. The patient made an uninterrupted 
recovery. The uterus on section showed endo- 
metrial carcinoma invading the wall. The ovary 
and tube did not show involvement by the growth. 

The histological material of this (and of the 
subsequent) case has been recently submitted to 
Dr. I. Doniach, whose reports are incorporated in 
this paper. 

Histology (I. Doniach). 

First Curettings (April 4th, 1940). There is a 
gross glandular hyperplasia consisting of closely 
packed convoluted acini lined by more than one 
layer of cells. Some acini show numerous mitoses 
and their lumina are filled with polymorphs. The 
picture is strongly suggestive of adenocarcinoma. 

Second Curettings (January 7th, 1941). The 
acini are even more closely packed, solid and made 
up of atypical cells. This is a definite adeno- 
carcinoma. 

Uterus (January 17th, 1941). (Figs, i and 2). 
This is a polypoid adenocarcinoma showing malig- 
nant infiltration of the endometrial stroma, but 
only slight infiltration of the myometrium. The 
glands away from the growth show the cystic 
dilatation seen in metropathia haemorrhagica. 


Sister No. 2. 

Aged 32 years; nullipara; married 9 years; no 
contraception. Admitted to the -North Middlesex 
County Hospital on October i6th, 1942, because 
of severe vaginal bleeding for i week. There had 
not been preceding amenorrhoea. Menarche at 13 
years of age. The periods have never been very 
regular. The menstrual flow has lasted from 6 to 
10 days and recurred every 3)^ to 4 weeks. Upon 
a number of occasions the patient has suffered from 
menorrhagia with increased irregularity in the 
length of the cycle. She has attended the 
gynaecological out-patient department of 2 other 
hospitals because of this, but curettage has not 
been performed. The period in September 1942 
was very heavy. While coital bleeding has never 
occurred, dyspareunia has been present from time 
to time. She has never experienced any dys- 
menorrhoea. There has been slight vaginal dis- 
charge intermittently over a period of years. 

On examination the general condition was good. 
The breasts did not show signs of pregnancy. 
Abnormality was not noted on abdominal or pelvic 
examination. Diagnostic curettage was performed 
and yielded, a piece of tissue suggestive either of 
incomplete abortion or corporeal carcinoma. His- 
tology proved it to be the latter. Total hysterec- 
tomy with bilateral salpingo-oophorectomy was 
performed, followed by deep X-ray therapy. 
Convalescence was normal. 

Histology (I. Doniach). 

Curettings (October 19th, 1942). (Fig. 3)- 
These consist of fragments of a moderately well 
differentiated columnar-celled adenocarcinoma, 
arranged in closely packed acini lined by multi- 
layered atypical cells. Many show a small lumen. 
Others are distended with mucoid material. 
Mitoses are abundant. In some areas the stroma 
is infiltrated with polymorphs. 

Uterus (October 23rd, 1942). (Fig. 4). This 
contains a pol3q)oid endometrial adenocarcinoma 
showing malignant infiltration of the stroma and 
subjacent myometrium. 

Both patients have been followed up regularly. 
They have remained well and free from any sign 
of recurrence. They were last seen in September 
1945- On this occasion blood was taken from each 
sister for Rh typing. In each the blood is group 
0(4). Sister No. 1 is Rh positive, while Sister No. 2 




I. 

Section of uterus after hysterectomy (Sister No. i) 
Microphotograph x 25. 
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Fig. 4. 

Section of uterus after hysterectomy (Sister No. 2) 
Microphotograph x 135. 
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E Rh nfs-itixT. Iji JirilUrr c.vc did thf ycnim 
Uin Rh antdxxTuy. 

Tiic patients' mother hatl jo diddtcn. Osm 
sister dial of meninpti*: at to month.-, of n^r. The 
rest arc alive and well. Recent! v another ;i.^trr 
{Brc\«:) has undenronc hysten'Otomy for a l>enipti 
condition. The mother dial of cancrrof thy rretom 
aged 6S; and i m.itcmal undcc- died of cancer of 
other organs. 

In \-icw- of a possible milhlxin-.e carcinogenic 
factor (BiUncU) inquiries were made into tlm e.nly 
feeding of the 3 sisters who were my patient-.. 
From dder members of the family it w.v. Iramed 
that they were fed artificially as *' their motlier 
never had any mill:.*' 

Discussion. 

Corporeal carcinoma is typicall}' a ixjst- 
menopausal condition. In series of any 
size (Norris and Dunne*; Crilc and Elias'*; 
Masson and Gregg*) tlic largest number of 
cases occurs in the 6tlt decade of life. Many 
observers find tlie average age of incidence 
to be within the narrow limits of 56 to 58 
years. MTiile this ma}' be so, a small but 
Appreciable number of cases is encountered 
in the 4th decade (Beattie\ 3 per cent.; 
Crile and Elias*, 4 per cent. ; Morrin and 
Max', 4.5 per cent. ; Healy and Brown*, 

3 per cent.; Masson and Gregg*, 3.5 per 
cent.; Brindle3d“, 3 per cent,; Bams”, 
3-i6 per cent). From time to time it is met 
with at the age of ig or 20 (Smith” ; Morrin 
and Max'; Healy and Brown*; Kenny”). 

Of great interest is its occurrence in 
children. Hirst” saw a girl of 15 years of 
age who, 5 months previously, had had a 
cervical polyp removed. He excised the 
stump of the pol3yp and fulgurated the base. 
Eleven months later the patient returned 
'vith profuse bleeding. Another pol5rp was 
a-\mlsed, and the uterus curetted. His- 
tology showed corporeal adenocarcinoma. 
Total hysterectomy with bilateral salpingo- 
oophorectomy was performed. Ten 
months later the patient was abve and 
c 


well. .Moifc" quotr-; Kclucr nml Ncu- 
jn.ann, who dt-‘'Cribe(l the orcurimre of 
con'otval uterine caicinnnia in rt ehild 
aged 1(1 inonth.s. Ntemtie purulent 
material escaped durini' the extirpation 
of the tumour, and tlie child died 10 day.s 
later of ]H-ritouitb. Gilbert” j>erfr>tmed 
ftjndnl liy.'^lcrertomy with ti?;lu .salpingo- 
oi>phorcetomy iu a girl of ii year's of age 
6 month.s after the onset of vaginal bleed- 
ing. The .‘;jH;cimcn showed coqiore.il 
carrinnma. In s}ute of deej) X-ray thorn j^y 
she developed exten.sivc mctastase.s in the 
chest and died g months after operation. 
Others have described uterine cancer in 
cliildren but these appear to have been 
cervical carcinomata. Shaw” described a 
CISC of adenocarcinoma of the uterine 
cennx in a girl of 15 j'cars, and reviewed 
the literature of cen’ical carcinoma in 
children and adolc.scents. He found 12 
ca.scs in whicli he considered it c.stablished 
that the cancer had originated in the 
uterine cervix. Morse” described a very 
cellular adenocarcinoma of the genital 
tract in a girl aged 10 years. He considered 
it to be cervical in origin, but states that 
Ewing thought it had arisen from a foetal 
rest in the pelvic cavity. 

The other aspect of the matter is familial 
occurrence. In considering a familial ten- 
dency to cancer we may be interested in 
its occurrence in any organ of the body; 
but the tendency to malignant tumours in 
one organ in members of the same family 
is of particular interest. Williams” tells of 
a mother and 3 daughters who died of 
uterine cancer. In another family 3 sisters 
died of cancer of the uterus at 32, 36 and 
53 yoars of age, as did also their mother 
and maternal grandmother. Auvray” 
described' death from uterine cancer in a 
grandmother, mother and daughter. All 
these appear to have been due to cervical 
carcinomata. Kenny** has received infor- 
mabon that the mother of her young 
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German-Jewish patient'"’ has recently died, 
in Asiatic exile at the age of 44, of uterine 
cancer. She cannot ascertain whether this 
was corporeal or cervical, but, since 
suggestive symptoms, such as irregular 
uterine bleeding, were known to be present 
in 1939, the probability of corporeal cancer 
may be entertained. 

In the Warthin family, among 174 
members reaching the age of 25, -41 persons 
developed 43 primary carcinomas : 23 of 
these occurred in females, and of these 23, 
15 were uterine corporeal adenocarcino- 
mata : there was not any case of cervical 
carcinoma in the family (Macklin,*’ 
Hauser®”’ ””). Of the 15 subjects with uter- 
ine adenocarcinoma, 6 were under 45, 
their ages ranging from 39 to 44 years. In 
^ only 4 of these was there histological con- 
firmation of the diagnosis. There was only 
I under 40 years of age, and in that case 
the diagnosis was not confirmed histolo- 
gically. 

Imamura®* claims that if a predecessor 
with uterine carcinoma transmits the “ can- 
cerous diathesis ” to her descendants, they 
are more liable to have the tumour in the 
uterus than in other organs. 

While a familial tendency to carcinoma 
in the same organ is of speculative interest, 
the 2 cases described in this paper empha- 
size a point of great practical importance — 
the possible occurrence of carcinoma 
corporis uteri in comparatively young 
women. 

Summary. 

(1) It is erroneous to state that corporeal 
uterine carcinoma never occurs before the 
menopause. 

(2) Two cases of corporeal uterine can- 
cer occurring in sisters aged 34 and 32' 
years of age are recorded. The diagnosis 
in each case is substantiated by micro- 
photographs. 


(3) That these are not isolated cases is 
demonstrated by a brief review of the 
literature. 

(4) Cases occur even in childhood. 
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RUPTURE OE THE RECTUS ABDOMINIS MI S<T.E 


come to the mother is tinst.ited in 0. hour 
maternal dc^iths o\il of 31 patients, how- 
ever, gives a maternal mortality of 13 per 
cent. As Toqiin rightly says, this con- 
dition must rank in danger witli the other 
haemorrhages of late pregnancy. 

Tlie foetal mortality is difhcull to esti- 
mate, owing to the details being incomplete. 
There were 3 abortions and 5 slillbirth“^ 
mentioned in Torpin’s table. One patient 
died undelivered. Three others were de- 
livered at the 7th month, including 1 set of 
h\ins. It can be safcK’ stated that the foetal 
mortality-rate is high . 

The PRESE.VT Case. 

The following is the history' of my 2nd 
case of rupture of tire rectus abdominis 
muscle. 

Mib. S., aged 34, 6-p.ira. Five cliildrcn were 
born spontaneously at terra, including J set of 
Iwins. All were alive, tlie weights l>cing 10, 6, 

9 'i, and 10 pounds. There w.is i abortion 
at 4 months. Tlic patient attended the clinic in 
the 22nd week of the present pregnancy. Prior to 
the present gestation there was notliing of note in 
her history, but she stated that she was rccovcr- 
big from a cold. She was booked for delivery at 
home. 

On March 12th, 1945, she was admitted to May- 

Hospital, and was first seen by ray assistant. 
The notes made by him read ; ‘ ' About 33 weeks 
pregnant. Bronchitis for a week. Abdomen 
slightly larger in last 2 days. Foetal parts not felt. 
Cullen's sign present. Uterus extremely tender. 
Slight loss per vaginatn. Feels faint. Diagnosis — 
concealed accidental haemorrhage." I was asked 
to see her prior to an artificial rupture of membranes 
being carried out. 

I obtained a history of 3 attacks of bronchitis 
smee Christmas, 1944, the last i being a week prior 
to admission. She stated that she had pain in the 
abdomen with the cough, and that a " long lump 
'^ame up,” which her own doctor saw, and which 
she located in the position of the right rectus 
nioscle. Later, the pain became severe with cough- 
ing. 

Examination. Peri-umbilical area much stained 


ttilh harmofliibln (CiiUrn’'; 'syn). ho’"' 
tender, but grntlr pAlpitinij of iiten;--. -.hnwrd It tt> 
l>c toiler linn mouM .-.yrrr i\ilb i\ mnrr.ilrd iirci. 
dental Inemortlng'- pnitlurint-: 'ueb eFfmile nWo 
min.M trj)t!>-:r.r -i A!’e> tender jirt Iv-Inw rile 
(i.r., .nl npiH-r tnd of right rrrtt:-. mu-eln). Vertex 
frit in !(v.%rr :e;-meiit. T'ort.-il hr-irt he.ifil. 

It w.i- deeitlrd til w.ntrh eient'., .'viul tr.mtf.vhde 
the p.itient w.T- put on n teet.il lirip of '-ilin.e and 
gluct'"', .1 ji-hourly put-"’ niid temp^t.itiue clnrl 
w.i". );ept, a Inrsnt'glohiti e-tiiintion trked for, nnti 
: Iwittlr'. of group O b’.txvl \\r;r t tie 
Di.itnur !'• — riipturnl irclti'* alKluiiiini': mii.-ele, 

The haemoglobin wa-. found to l>e .pj per cent. 
Blood tran-.fii'ion w.ui •.t.irt'd. At 4.45 p.m. tbe 
pnbe-ratc had yeltlcd from J05 to Sj, and tbe lookwl 
and fell much r.aricr, Slie !,t.at' d that ; !u; had not 
nc.irly :o much pain as the ji.-rvinini night, and 
mm:h Icti than wlien ej,,, came into ho-.pil.d. 
Abdomen Icrs tinder, and now tnostly in the right 
rcclus region. 

At 6.0 p.m. she vomited. The piilr.c-r.atc rm to 
112; she complained of feclingcold, looked rhoclad, 
and the picture w.a.*i tj^iical of an internal liaeinor- » 
rhage. The nbelomen w.as not more tender, and 
foetal parts could he easily felt in tlic left side of 
the alxlomcn. In view of tlic deleriomtion in the 
condition, operation was decided on. 

Under general anaesUiesia a right pararectal 
'incision was made. On deepening it, considerable 
bloodstaining of the subcutaneous tissues was seen, 
mainly in tlic umbilical region. On opening the 
right rectus shealli, large clots were seen between 
the inner edge of the rcclus muscle and the posterior 
shcatli. Fresh and old blood clots of the amount of 
30 ounces were removed from tlic whole length of 
the posterior aspect of tlic rectus muscle, extend- 
ing up to the right costal margin and down to the 
symphysis pubis. Clots were also removed from the 
right loin, the hand being passed outtvards almost 
to the level of the iliac crest. To reach tliis situa- 
tion the blood must have passed beneath the lower 
free edge of .the posterior sheath of the muscle, 
and outwards between the peritoneum and the 
transversalis muscle. After clearing the blood from 
below the semilunar fold of Douglas, the uterus 
and some omentum could be plainly seen through 
the peritoneum, there not being any sign of intra- 
peritoneal bleeding. The right rectus muscle was 
in the main intact, but its deep surface at the level 
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of the umbilicus was somewhat broken up, and 
a branch of the deep epigastric artery was found 
to be tom and still bleeding. This was ligatured. 
Another smaller vessel was found higher up, and 
this was also tied. A large pack was then placed 
along the whole length of the deep surface of the 
muscle, the lower end being brought out through 
the lower end of the incision, which was then 
closed, with tension sutures placed about every 
1 54 inches to guard against bursting of the wound 
through coughing. The patient was veiy- chesty 
during the operation. 

During the next few days the general condition 
improved, but the cough was very troublesome, 
much purulent sputum being brought up. Atropine 
gr. 1/200, 4-hourly, and Transpulmin twice daily 
were given. Fluids were not taken verj' well by 
mouth, and there was some vomiting. The quan- 
tity of urine passed during the first 3 days was 
small, but the significance of this was clouded by 
the general condition. Intravenous and rectal 
salines with glucose were given to make up for the 
poor oral intake. 

On March 17th, the 5th day after operation, the 
woman came into labour, and a stillborn female 
infant, weighing 3 pounds 12 ounces was delivered, 
the presentation being a breech. Unfortunately, 
there was a loss of 58 ounces before the placenta 
was delivered. Further transfusion of 2 bottles 
of group O blood was given after cross-matching.' 
Towards the end of this she had a rigor and became 
very restless. Urinary output practically ceased, 
only 8 ounces being passed during the next 5 days. 
A severe degree of jaundice also ensued, and the 
next 10 days were spent in a fight against anuria 
due to the incompatible transfusion. The clinical 
details of her condition during this period will be 
reported in a further paper. It must suffice to say 
that after about 10 days, during which she was 
given 2 further transfusions of Eh negative blood 
totalling 4 pints, she began to pass urine in increas- 
ing amounts, her general condition, apart from the 
jaundice and the anuria, remaining remarkably 
good. After a sharp attack of Bact. coli pyelitis, 
which yielded quickly to sulphathiazole, she made 
a complete recovery, and was discharged on April 
28th, the 47th day after admission. The abdominal 
incision was firmly healed, and the right rectus 
muscle appeared to be functioning well. There 
was no abdominal tenderness. 


Summary and Comments. 

A case of rapture of the rectus abdominis 
muscle during pregnancy is recorded, the 
2nd example to be seen by me, and the 
32nd disclosed in the literature. 

In the aetiology, multiparity and the 
strain on the rectus muscles entailed by per- 
sistent cough, play the major parts. Other 
factors are the strain of labour, trauma such 
as a fall, and in i case muscle degeneration 
due to general disease. AH the cases re- 
ported have been in the 2nd half of preg- 
nancy, the majority being within 8 weeks 
of term. Stretching of the rectus muscles 
by the enlarging uterus must also be a 
factor. 

The difficulty in diagnosis is shown by the 
great variety of wrong assumptions prior 
to operation. In only 9 out of 32 cases was 
the correct diagnosis made. 

In 5 instances CuUen’s sign was present. 
The significance of this sign, if the possi- 
bility of haemorrhage into ffie rectus sheath 
is borne in mind, is obvious. ^ 

The condition carries a maternal mor- 
tality of 13 per cent, and a foetal mortality 
probably in the region of 50 per .cent. It 
must, therefore, rank with the other hae- 
morrhages of late pregnancy in danger to 
mother and child. 

The number of cases reported would 
seem to imply that the condition is rare. 
Torpin' states that "probably a great 
number of haematomas of the rectus 
muscles in pregnancy and labour are small, 
unnoticed and undiagnosed, and conse- 
quently unreported. ’’ This is probably 
true, and it is noticeable in the literature 
that a number of cases have been diagnosed 
as "concealed accidental haemorrhage." 
It is veiy likely that some cases so diag^ 
nosed, and treated by artificial rupture of 
the membranes, have been delivered and 
have recovered without the true cause ever 
having been revealed. 
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In regard to trealtnnit the litcrattiro 
shows that 21 patients wcie opi-nitrd tJj>nn, 
witli evacuation of the clot, and tJiat in 3 
instances the bleeding ves'^el was fouinl and 
ligatured. In of tluse casts (Iacsat<-ati 
section was also iverfonin d. Torpin's study 
of the literature led him to the ('Om'hi'’ion 
tliat conseiA'ativc treatment is indiea.ttd. 
the chief of these being early diagnosis, 
complete rest, and blood lnin<iu>i(in‘^ wln-n 
indicated. Toqnn's notes of his own cast- 
show tliat on admission the patient had a 
normal pulse and tcmperaltirc, physical 
findings were quite normal exetj)! in the 
abdomen, where there was a mass the size 
of a large grapefruit rather firm and tender. 
He goes on to say that the '' corn-et diag- 
nosis was not made, probably beca\ise it 
was not tliought of. The following were 
considered: ot-arian cyst, fibromyoma, 
hydronephrosis, and finally after ccchy- 
mosis of lire skin appeared, simultaneous 
intrauterine and ectopic pregnancy. The 
condition being not verj' disturbing she 
was observed for 2 weeks. After some im- 
provement she was allowed to walk 
^ound. This was followed bj' an increase 
in pain and the size of the mass. Finally, 
late in the 2nd week, there appeared an 
area of extravasation of blood into the skin 
below the umbilicus, further increase in the 
fiimour, and mild surgical shock with 
sweating and prostration. Her symptoms 
indicating severe haemorrhage an explora- 
tory laparotomy was done.” Only then 
Was the true cause ascertained . 

It seems to me that conservative treat- 
ment is only justified so long as the 
general condition remains good and there 
IS no increase in the size of the tumour or 
of the abdominal pain. If the symptoms 
point to increase in haemorrhage, shown 


by rising pulsc-ralc, pnllor, shock, increase 
in pain and fhc; size of the tujnour, I feel 
lint oiK'ialive itttervmlinn h-ar- now In come 
urgent, .an opinion whirl) is .^urdy stip* 
ported hy the Itnown mortality of 13 per 
cent. Il mu-st he temembeted that llte hinod 
eaj) fit)d its way between the ahdojninal 
im:scles and tlie peritoneuni, wlieie ( nougli 
can accm])nlatc to he rapidly fatal, or can 
oven nipture. into the general peritoneal 
cavity with the same rcstilt. If purformed 
in time the ojx'nilion will not entail opening 
the peritoneal cavity, the bleeding vessel 
maj- be found and ligatured after clearing 
the area of blood and clot, or, if it is not 
found, the bleeding can be controlled by 
packing the sjiacc between tlie rectus 
muscle and fhc posterior sheath. If neces- 
sary, the deep epigastric artery itself, which 
can be found on the deep surface of the 
rcctus muscle about the level of the semi- 
lunar fold of Douglas, can be lied. It, or 
I of its branches, will be alino.sl ccrtainl}* 
the source of the bleeding. The experience 
of my 2 cases makes me strongly of tlic 
opinion that operative treatment is far 
more likely to avert a fatal issue than con- 
servative measures, even granted the care 
with which blood transfusions can nowa- 
days be given. 

The case record is published bj' cour- 
tesy of Dr. 0 . M. Holden, Medical Officer 
of Health, County Borough of Croydon, to 
whom my acknowledgements arc due. 
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The association of myasthenia gravis and 
pregnancy has received very little attention 
in the English medical literature. Consider- 
able research work has been published on 
myasthenia gravis but there are few re- 
corded cases of pregnancy associated with 
it. This is no doubt due to the relative 
rarity of the disease. Indeed, Viets and his 
colleagues^ report that of 63,268 admissions 
to the Boston Lying-in Hospital between 
igoo and 1940, only i patient with myas- 
thenia gravis was registered. Statistics 
from hospitals in Great Britain would prob- 
ably substantiate this ratio. 

A review of the literature indicates that 
since 1935, w'hen prostigmin first became 
available for the treatment of the disease, 
the outlook has considerably changed. 
Where previously it was the practice to 
recommend termination of the pregnancy 
because of its adverse effect on the disease, 
there is no doubt that the consensus of 
modem opinion is entirely against this pro- 
cedure. At the end of the nineteenth cen- 
tury Sinkler,° Punton,^ Burr and McCarthy^ 
reported cases in which an increase in 
severity developed during the first 3 months 
of pregnancy. It was probably not reaUzed 
sufficiently at that time that the course of 
myasthenia gravis is characterized by 
periods of relapse and remission. There is 
no doubt, however, that pregnancy often 


does cause profound changes in patients 
suffering from this disease, and this is 
probably the reason for the therapeutic 
abortions which were reported in the early 
literature. But it is true to say that of the 
more modem records some period of re- 
mission has occurred, either during the later 
part of the pregnancy or occasionally 
throughout the 9 months. Von Hossliffi 
concluded that pregnancy had an un- 
favourable effect on patients and not only 
was this so during pregnancy but also in 
labour and the puerperium. He was so 
impressed that he advised patients who had 
myasthenia gravis not to become preg- 
nant. In this he was supported by War- 
rington" and GemmelL' Wolff® also ob- 
served a relapse w'hich began after the ist 
pregnancy and became more severe during 
the 2nd, until it was terminated at the 4th 
month. Laurent" described detailed obser- 
vations on the effect of repeated pregnan- 
cies in a patient. He did not observe 'any 
change in the 1st pregnancy but relapse 
occurred in each of the 5 succeeding preg- 
nancies, 4 of which were terminated by the 
6th month. Of 7 patients who had 12 preg- 
nancies, Kennedy and Moersch” reported 
that in 5 pregnancies there was aggravation 
of symptoms during pregnancy and 4 of the 
patients improved following termination 
of the pregnancy or weaning of the child. 
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MYASTHKNIA (;KAV1S AND rKr<:N\N('V 

Throughout tlir iciuuining 7 preguanrics 
a change in fynijYionis was nnt oh.-t'rvrtl. 
Silvcrslcin" rc.jx\rtcd some iiViprovvtra'Ut in 
his patient during pregnancy, while Mil- 
horat'" observed a lemi'-sion chtring preg* 
nancy and then a n-turn of Symplon?'- fol- 
lowing abortion- 

Since the introduction of pro.-tigmin in 
the treatment of myastluriia gi.'.vis in 
t^935> it has been pos'-ible t(? assess more 
accurately the questi(?n (?f remis-i(?n .'.nd 
relapse during pregnancy according '<? the 
amount of prostigmin required for s itis- 
factora- maintenance. 

Tabachnick,’’ who reported the on.set of 
myasthenia gravis in a })atient after her .tth 
pregnancy, obsciA’cd a relap.^e during the 
first 4 months of her 5th pregnancy, but no 
definite remission during the la.st 5 months. 
He noted, however, that her daily require- 
ments of prostigmin were con.sidcnibly less 
duringthe first 4 monllis of the puerperium. 
In a series of well documented cases Victs, 
Schwab and Brazier' did not ob.=crvc any 
relapse in 4 out of 8 cases during preg- 
nancy and in the other 4 the relapses which 
occurred were mild, caused no anxiety and 
occurred mainly in the 3rd to the 6lh 
month. These workers were impressed by 
fhe onset and completeness of the remis- 
sions, which they described as resembling 
fhe sense of complete well-being experi- 
enced after an injection of prostigmin 
methyl sulphate, as used in the prostigmin 
^f.onlyprolonged over days and months. ” 
these remissions were observed chiefly in 
me last 2 trimesters. In reviewing the 
eSectof therapeutic abortion, Viets and his 
colleagues draw attention to the cases 
r^orted in. the literature, in which the 
abortion was carried out at the end of the 
1st or in the early part of the 2nd trimester 
^^^onclude that, if prostigmin therapy 
ad been available , many , if not all , of these 
a ortions could have been avoided. 


LsUOtiJ!. 

nouhth-.';'? hfi au'^j' the phy;riolo;;irnl tlis- 
turhimc.'; in myasthenia giavi*. were not 
fully appnrintf d and hee.au^e it wa<-errnne- 
ou*-ly eoii'-idercd that the ut( nis would 
f.rligue, few patitnt.s who h'-rame yu'rg- 
nant were allnwc-d to go to term. If tiny 
did, they wer«- not .allowed to th-liver by the 
normal channel'?. 'I’lni'? (iemmell' de- 
liv.'ied his patii'iit by ('ai '-aiaan .section 
to .avoid cxhan.'-tingluT. Of the fewrejiorted 
c-a.se.s that have' been delivered nor- 
mally, the rapidity of the labour and the 
.absenc?' of eomifiicatinn.s have been espeei- 
ally noted (Tilney,'* Laurent,’ Vit't.'?, 
Schwab and Br.rzier,' Wilson and Stoner'*). 
It is prohahlt! that the napidily of the labour 
i.s due to the relatively greater relaxation 
of tl?e vohmtarj- mu.':cie.s in these i)aticnls. 
In 1 patient observed by Vicls and col- 
leagues extra prostigmin was not required 
throughout the course of the confmement. 

PUHIU'ERIUM. 

There is no definite agreement as to the 
effect of the pucrjxjrium on myasthenia 
gravis. Though Reuter'' noted after de- 
livery a relapse which terminated fatallJ^ 
and Laurent’ a relaj^se which began 8 days 
after confinement; on the other hand 
Goldflam” obscrv'cd in his patient a period 
of well-being that lasted for '3 months after 
delivery in each of her 3 pregnancies. Viets 
and his colleagues' found that the remission 
experienced during the latter half of the 
pregnancy continued until 3 to 5 months 
after delivery. They did not observe any 
abrupt change after delivery in any case 
and regarded the return of increasing 
symptoms as the termination of the remis- 
sion experienced during pregnancy. 
There is no evidence to support the con- 
tention of Stevens'* that the puerperium is 
an etiological factor in the onset of the 
disease. 
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The Effect of Pregnancy on 
Myasthenia Gravis. 

Although on many occasions the relation 
of the endocrine glands to the causation of 
myasthenia gravis has been emphasized, 
no definite facts have yet been produced 
which would indicate the exact influence of 
any hormone on the disease. There is no 
doubt that female patients often have an 
increase in symptoms just before the onset 
of menstruation. There are several reports 
in the literature in which myasthenia gravis 
was first observed during pregnancy (Til- 
ney,*” Grosse/^ Wolff®), yet it is difficult to 
see how pregnancy could be an important 
aetiological factor. Considering the large 
number oi pregnancies H'hich occur from 
year to year, and the relative rarity of the 
disease, one would expect, if pregnancy 
were an important factor, a much higher 
incidence of myasthenia gravis in women. 
Besides this, many patients who have had 
several pregnancies have not shown any 
evidence of the disease until the 3rd or 4th 
pregnancy (Kohn,"" Freiberg," Reuter*'). 

There is no evidence that pregnancy pre- 
cipitates the development of the disease, 
nor is there, as yet, any proof that the 
course, of the disease is prejudiced as a 
result of pregnancy and labour. 

The Child. 

The question of myasthenia gravis being 
a hereditary disease has been raised from 
time to time. There is only one recorded 
case of a myasthenic infant being born of 
a myasthenic mother. In this case Wilson 
and Stoner*' reported the delivery of a male 
child with the characteristic signs and 
symptoms of myasthenic gravis. After 
careful nursing his condition improved and 
at 5 weeks any evidence of the disease was 
not apparent. They were unable to detect 
any evidence of the disease in the 3rd year 
and assumed that the child was able to 


eliminate the factor involved once he led 
a separate existence, though a period of 2 
or 3 weeks was necessary for this purpose. 

On the other hand 2 cases have been 
reported of myasthenia gravis in infants 
of 21 months and 23 months, both of whose 
parents were normal and in whose family 
there was no evidence of myasthenia 
gravis Kawaichi and Ito," Booth'®). Al- 
though there are a few instances quoted in 
the literature in which therapeutic abortion 
Was performed because of the fear of 
transmitting the disease to the child, con- 
sidering the number of normal infants born 
of myasthenic mothers there is very slender 
evidence at present that the disease may 
be transmitted to the child. 

Case Record. ■ 

Mrs V. T., housewife, aged 28 years, was first 
seen in July 1942, complaining of tiredness, diffi- 
culty in chewing and swallowing and diplopia 
and drooping of the right eyelid. She had joined 
the Auxiliary Territorial Service 18 months before. 
A year ago she began to have diplopia which 
occurred at varying times but was most often 
present in the morning. Two months after this 
she had difficulty in chewing and swallowing* 
aiid also noticed that she was unable to whistle 
and smile properly. Her voice became weak and 
faint when she had been talking for some time. 
Five months later her right eyelid began to droop. 
She felt tired and had attacks of nuchal pain 
which was more marked towards the end of the 
afternoon. She was married in' July 1942, and 
2 weeks later consulted her Regimental Medical 
Officer because of the aggravation of her symptoms. 
Her work in the A.T.S. did not affect her health 
and she had no weakness of the arms or legs. 

Her previous medical and family history did not 
contain any significant features. She was dis- 
charged from the A.T.S. and was satisfactorily 
maintained with prostigmin '15 mg. 3 times a day 
and epbedrine gr. twice a day. She was able 
to do all her own housework. 

In November 1943 she became pregnant, and at 
the beginning of the 2nd trimester she found that 
to relieve her symptoms adequately she had to take 
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6o lag. of prossigmin duly, lli'' a'ts.nl d.c-'- 
of cpbcdriac. She on ih;-. do*'* r! jm’.-- 

tigmin until the end of th.e jurgrauf y. In th" la*t 
trimcftcr rhe co:r.phninc<l of tl'-rplr-'Ur*-.. whuh 
was attrihulal to th-* eflret of the rphrdiii;! . .md 
this w.is f UcC'.* ■ fiiilv « hv s rr o! 
sieor.al .at night. 

She «.'.s .admitted t" th.'- j' ' 'j* Jh'pit.d <■ t 
Women on Atmut j/ih. soj.?. lih'iir f";n 
lacnccd sj'.'mt.itK'O'.i'ly on th'* .•■>th. T h*- J't and 

end stages hot >-d ii ho’.if' .and .a live (rm.nle child 
W.-.S delivered lionn.ally. Tim u-md dr-e nf pro- 
tigmin was given (hirim; IxKnnr hut .d tlm eoni 
mcaccnicnt of the and -.t.tge pro .tigmin a nf,; .an.d 
atropine i/acxi gr. were irivm : nW'tit.in' on-ly 
The uterus contracted \wil in the .^td 't.tre .’.tnl 
the placenta .and nKinbnitn:- >. rp irnlrd .anil wc;. 
expressed witliout difnculty. The tit> rns tn.iin- 
tained extremely good totie .and no oxytr>cir elreig 
were rcquircel. 

During the first .} d.ay;; of tin* ptierji'-riilin th'- 
daily dose of prostigniin was incre.ascd to fw mg. 
and on the 5th day rcduoal to (xy mg., rjthcdrinc 
gr. I being continued Uimtighoiil. On tin* 9th 
day the dailj* dose of prostigmin v.as rcdiicni to 
3 ® nig. which, cficctively controlled her sign.s and 
symptoms. She \v,as discharged on Uie 15th d.ay. 
For a period of 9 monllis after delivery her chief 
complaints were ptosis, variable diplopia, aphonia 
and occasional d3sphagia. This was adequatclj- 
reUeved by talcing prosligmin, 15 mg., and epbe- 
gr. tsvicc daily. She voluntccre-d the in- 
formation tliat she felt better tlian before her 
pregnancy. When last seen in June 1945, that is, 
10 months after delivery, she stated that occasion- 
ally her voice became fainter but that she had 
fewer attacks of diplopia and only her left eyelid 
drooped. She found it necessary, hocvcver, to take 
‘f^ily 3 tablets of prostigrain, i.e., .^5 mg., with 
^ gr. of ephedrine, to control her symptoms. 

Discussion. 

In the present case an opportunity was 
Taken to observe closely the effects of a ist 
pregnancy on a patient who had been suf- 
fering from myasthenia gravis for 18 
ibonths. Before the pregnancy there had 
not been any significant variation in her 
si^s and sjmiptoms. The value of the 
observation was enhanced by the additional 


5^7 

otijff live evidence proviflrtl by (ip; v.irying 
nniounb of prc>f>ti!imin retpiiicfl to control 
the .•iitfip; aiui tvinpionp^ of (hr discaFc, 
Thvonnhoni the. fit.*-t Itimr.^ter hei condition 
was nnfhatif.'cfi, Aliout tip* end of the ,5th 
inontlj there w.p; a mild l< Iap*e whifh mn- 
(Inih'd nnti! term and was .idequateiy con- 
trolled hy a .‘flight incre.i.M,- iji the daily 
maintenance do.o- of pro.^ti'pnin. A' no 
lime v.-as then* any an.\iety rc/:arding her 
condition and the* question of terminating 
the pregnancy was never rai'-ed. Tin'.s, on 
tip- whole, is in agreement with the e.v:{)eri- 
ence of \'iets and his co-worker.s’ in r. of 
their patient.^. The l.ihonr of ii hours was 
uneventful, delivery was spontaneous and, 
though some filfi illary twitrhing of her limb 
muM-le.>^ was ob-t'i ved durin’i labour, this 
was attributed to the e.xtra do.'-'e of prostig- 
min wliich had been administered at the 
beginning of the 2nd .‘^tape. Throughonl 
labour there was no evidence of any ex- 
haustion of the voluntary musculaluro. and 
at no time was there any indication of iner- 
tia or fatigue of the uterus. It is to be noted 
that the work done by the involuntary' 
muscles of the uterus had not the effect of 
increasing the signs and symptoms of 
skeletal muscle weakness. 

Altliough some records describe relapse 
in the puerperium this was not the experi- 
ence of Victs and his co-workers.’ In the 
present case the transient mild relapse 
occurred during the first 5 days of the post- 
partum period, and necessitated a slight 
increase in the maintenance dose of pros- 
tigmin. At no time were there any severe 
manifestations and by the 5th day of the 
puerperium the patient's condition was the 
same as that obtaining in the latter half of 
the pregnancy. 

A definite remission became manifest on 
the^gth day of the puerperium and con- 
tinued for 9 months after delivery. The 
remission was abrupt and definite and the 
control of the symptoms was maintained 
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by less prostigniin than was required be- 
fore her pregnancy. At the time of writing 
she is now adequately maintained on her 
pre-pregnancy dose of prostigmin. 

The child was normal and was nursed 
without difficulty for 7 months. In growth 
and development the baby pursued an 
uninterrupted course and at no time did 
it display any evidence of myasthenia 
gravis. 

Conclusions. 

1. The hterature on myasthenia gravis 
associated with pregnancy is reviewed- 

2. A case of pregnancy in a patient with 
myasthenia gravis is described in which the 
chief features observed were a mild relapse 
in the latter half of the pregnancy and the 
first 4 days of the puerperium. The labour 
was normal and a normal child was de- 
livered. A definite remission of signs and 
symptoms was observed on the gth day of 
the puerperium which continued for g 
monffis, 

3. There is no indication that pregnancy, 
labour or nursing adversely affects the 
course of myasthenia gravis in a patient 
treated with prostigmin and ephedrine. 

We wish to express our thanks to Mr. 
Glyn Davies for clinical facilities and access 
to the patient who was under his care. The 
expenses of the work were partially 
defrayed by a grant from the Medical 
Research Council to one of us (A.W.). 

References. 

I. Viets, H. R., R. S. Schwab and M. A. B. 
Brazier, fourn. Amsr. Med. Assoc., 1942, 
cxix, 236. 


2. Sinkler, W. Jourti. Nerv. and Ment. Dis., 

1899, xxvi, 536. 

3. Punton, J. Journ. Nerv. andMent. Dis., 1899, 

xxvi, 545. 

4. Burr, C. W. and D. J. McCarthy. Amer. Joum. 

of Med. Set., 1901, exxi, 46. 

5. Von Hosslin, R. Arch. /. Psychiat., 1905, xl, 

445 - 

6. Warrington, W. B. Med. Chron. Ser., 1904, 

vii, 319. 

7. Gemmell, J. E. Jcnim. Obstet. and Gynaecol. 

Brit. Emp., 1905, vii, 260. 

8. Wolff. A. Monatsschr. f. Geburtsh. u. 

Gyndk., 1924, Ixvii, 99. 

9. Laurent, L. P. E. Lancet, 1931, i, 753. 

10. Kennedy, F. S. and F. P. Moersch. Canad. 

Med. Assoc. Jottm., 1937, xxxvii, 216. 

11. Silverstein, A. Arch. Neurol, and Psychiat., 

1939, xli, 1260. 

12. Milhorat, A. T. Arch. Neurol, and Psychiat., 

1941, xlvi, 800. 

13. Tabachnick, H. Journ. Amer. Med. Assoc., 

1938, cx, 884. 

14. Tilney, F. Neurographs, 1915, i, 20. 

15. Wilson, A. and H. B. Stoner. Quart. Joum. 

Med., 1944, xiii, i. 

r6. Reuter, A. Deutsche Ztschr. f. Nervenh., 
1931, exx, 131. 

17. Goldflam, S. Neurol. Centralbl.,igo2,xxi, 490. 

18. Stevens, A. A. *' Practice of Medicine,” 1928, 

953. Philadelphia; Saunders. 

19. Grosse, A. Bull. Soc. d'obst. et de gynic., 

1924, xiii, 106. 

20. Kohn, R. Prag. med. Wchnschr., 1903, xxviii, 

242. 

21. Freiberg, H. Arch. f. Psychiat., 1931, xcv. 

163. 

22. Kawaichi, G. K. and P. K. Ito. Amer. Joum. 

Dis. Child., 1942, bdii, 354. 

23. Booth, J, A. Journ. Nerv. and Ment. Dis., 

1908, XXXV, 6go. 



Notes on the Treatment of Vcsicovniiinal Fisttib 
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W, K. M,VK! s‘/.it', h'.K.T.thft. 

Uic Ilotwrarv , <an:,triUt: for IWUn'!. 


Iriicc'iot: nf the niiititfcr auii I apiuu 

To operate on a recently tl(>velop( d fi-'tnla. 
when the ti?siu-s are o(•denl.•>.l^^l‘^ i‘> to rmirt 
failure. At lea.'^t 3 mf)nth‘- .<hoi)ld el.ip'C 
from tlie dale of on^et to nrhie.vi' siirce,-'^. 

Tlie patient will then require .'■nine (hiy.*? 
of preparation, a? the vaqinal wall has 
usually become unhealthy atid soim-what 
sodden from leaking urine. 

If there is an infection of the bladder it 
should be eliminated. To achieve thi.s I 
conceived the idea of corking tlio fi.stnla for 
a few days before attemjMing to operate; 
washing out the bladder daily with sterile 
water; and changing the urinary reaction. 
By this means, also, the vaginal walls arc 
kept dryf, and with daily douches soon re- 
gain a more normal condition. For the 
purpose of "corking” the fistula I use 
rubber corks of various sizes, filing a neck 
ut the small end in the shape of a stud 

(Fig. i). 



CORK. FlG. 1 


Tbi'' cork floes not, in any w;iy, itijure 
the edgt' of tbe fistula «'r rauve iurtm- 
venience to tin* jvitient and t-h'- need tint lu' 
ronfineil to bed. It i.^ mre‘.‘. iry tn impn' - ; 
on the liatieilt the fart that this is ojily tlie 
first .stage of tbe ojv.'iMlion a.s, when .<lie 
finds that tbeie is no niorf' urine leaking 
into the vagina, she may imugiiie that .she 
is cured and ask to be allowed (o leave the 
ho.sju'tal. 

prolapse oj flic Mucou'; .Mn);}>raf!r of tlii' 
bladder into the fi.stula while it is Inu'ng 
stitched may prevent the pet fed coaptation 
of the muscular layer of tin* bladfier there- 
by causing a leak. To oveicnrnc this difii- 
culty I devised the following procedure, 
^vhicll made more certain a perfect opera- 
tive rc.siilt. Following the separation of the 
walls of the vagina and bladder as in a col- 
porrliaj)liy, I adopt in reverse the method 
of treating the stump of the vermiform 
appendix, where, after inserting into the 
caecum a purse string suture around the 
appendix stump one pushes tlic stump into 
the caecum. 

I insert a purse-string suture of fine cat- 
gut, as near the refreshed edge of the fistula 
as possible, leaving it untied and the suture 
long. TliQn, passing a sound through the 
urethra into the bladder and out at the 
fistula, the free ends of the suture are tied 
behind the bulbous end of the sound (Figs. 
2a and b) . On withdrawing the sound, the 
free ends of the suture now come out at the 
urethra (Fig. 3). By gentle traction on these 
ends the edges of the fistula are infolded 
into the bladder and out of tlie way, so 
allowing interrupted stitches to pass 
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TKi:AT>!i:Nr oi- vi:iiicovAc.iN.\i. insirtA 

advanlago of wahlinj: tinn* .uul di'.tnrl'iiu; 
the continuity (d the o|vmtinu. luit al^olhe 
act of sw-abhinp is hound to injure the 
tissue?, even to a siipht dci^tee, uhieh »•' 
detrimental io a f;oo£l re-'Ult. 



I have, therefore, for a long time given 
up their use in all vaginal operations and 
u’ork entirely under running sterile water. 
The douche stand is placed in such a 
position that the nurse, detailed especially 
for the purpose, and standing beside me, 
can keep up continuous irrigation over the 


5UI 

seat of oj'cj.ttion. A gnot! nuj'-<- snon 
to n-jtul.Uc the siK-ngth <4 How to ^uit tlu' 
stage of th'- ojv i.ition. th'-ndn* hreotning 
an Inipof ianl njenibri of ilir smg’iea) U am. 
There i^ no doubt that t!i<' healing )UO- 
<•(•>'< follo^u'ng undei v-ater D|K'ralion 
quicker and better; the p.itit nt ahf) ha>- a 
nUlch more eomfottahle eonvah 'eem <•. 

. \jlrr Trtuhni r.l . 

It is- not mrr-.-ary t(t .subject the patient 
to the discomfort of .^elf retaining r.atheter^, 
or to vaginal parking. 

If the patient nur.sed on her baci: for 
3 or .} days and ealhetetizcii uith a soft 
njbber caflieler every .j ho^lr^ for the first 
.}tS hours, and tlu-n everj’ 6 hours for the 
following days, she can (hen micturate 
normally without any fear of doing harm to 
the newly healed tissues. If, however, the 
act is found im])ossihle, rt.s so often hap{)ens 
in repair operations catheterization night 
and morning will be found suflicient, until 
the patient is allowed up on the 14th day, 
when there will he no difficulty. 

Vaginal Packing. 

This is unnecessary, in fact, like swab- 
bing it may endanger llie vagina] stitches, 
and if they give way the bladder loses its 
chief support. 



Lawson Tait’ 


BY 

Leonard Gamgee, Ch.M., F.R.C.S. 

Emeritus Professor of Surgery, Vniversity of Birmingham- 


To-day we celebrate the hundredth anni- 
versary of the birth of Lawson Tait — a 
great surgeon and a great personality. 
Tait was the son of Archibald Campbell 
Tait, a writer to the signet, who practised 
in Edinburgh and who was a cousin of 
Archbishop Tait of Canterbury. Perhaps 
I should have said “reputed son,” for 
there is a doubt as to Tait’s parentage. 
Tait was born on May ist, 1845, in Edin- 
burgh, and was educated at Heriot's Hos- 
pital, one of the great schools which have 
contributed so much to Scottish educa- 
tion. Tait underwent his medical educa- 
tion in Edinburgh, and there he came in 
close contact wi& James Syme and J. Y. 
Simpson, for both of whom, as men and 
surgeons, he had great admiration. He 
obtained the conjoint qualification of the 
two Royal Colleges of Edinburgh in 1866, 
and in 1867 was appointed House Surgeon 
to Wakefield Infirmary. It was in Wake- 
field that he met the lady whom he mar- 
ried, his marriage taking place in 1871. 
While at Wakefield Tait performed ovari- 
otomy 5 times. Things must have been 
different then from what they are now, for 
it is difficult at the present day to ima^ne 
a house surgeon performing abdominal 
operations which his chiefs would shrink 
from doing. That he did this is proof of 
that courage which was one of the out- 
standing features of Tait’s surgical career 


*The Tait Oration, delivered on the occasion 
of the Lawson Tait Centenary Celebration at the 
Queen Elizabeth Hospital, Birmingham, on June 
zgth, 1945- 


for, to quote his words, ” The results of 
ovariotomy I have seen in Edinburgh were 
truly awful — some 30 cases and not a re- 
covery.” 

That at that time Tait’s interest was not 
only in the surgery^ of the abdomen is proved 
by the fact that in 1870 he wrote a pam- 
phlet — he loved writing pamphlets — on the 
treatment of cleft palate. His method of 
treatment is described with that clarity 
which characterized all his surgical writ- 
ings, and his methods anticipated in im- 
portant particulars the work of Arbuthnot 
Lane in our time. Tait wrote on deft 
palate 75 years ago, and he did not leave 
much unsaid. There is the same " com- 
plete” note about Tait’s description of cleft 
palate and its treatment as there is in 
Brodie’s description of chronic bone abscess 
and in William Hey’s description of injury 
to the internal semilunar cartilage of the 
knee. 

Tait came to Birmingham in 1870, pur- 
chasing the practice of Dr. Partridge in 
Lozefis Road, and there he settled down as 
a general practitioner. Soon after coming 
to Birmingham, finding it necessary to add 
to the income derived from his practice, he 
became a leader* tvriter on the Morning 
News, a daily paper which had not a long 
life, but which had the distinction of being 
edited by George Dawson, a Nonconform- 
ist minister, very famous in his day, a man 
of marked individuality and in whom 
there was a certain spark of genius. 


The practice in Lozells Road did not give 
scope for Tait's tremendous energy and 
592 



LAWSON TAIT 


transcending ability, so b<‘ tool; the cliplojna 
of Fellow, first nf thr KdV.il (‘allege <’f Sur- 
geons of Eclinbnrgh and linn of the K<»y.il 
College of Surgeons of Mngland. and he 
gave up general prartiee and stalled 
practice as a ronsnliing snigeon. 'Ihi'. he 
did at the age of 2 b and without lioldini: 
a hospital appointment . Clourageous as 
ever! It goes wiih.ont saving that he 
realized the necessity of In ing on the staff 
of a hospital and so, at liis instigation and 
with the help of .Arthnr Cliainberlain. the 
Birmingham Women’s llosjiital was 
founded. At first this hospital was at Xo-F 
Tile Crc>scc'nt, but was afterwards moved 
to some old promises at Sparkhill. I have 
ni3'self heard Tail sa\’ that the greater part 
of his work was done in a roiu'erted farm- 
house, and this was the truth. I shall have 
more to say about his views as to ho.spilals 
and their constniction rather later, ^^'ith 
his membership of the staff of the W’omen’s 
Hospital Tait's phenomenal surgical career 
began, a career which is the stor}'^ of a 
remarkable sequence of advances in abdo- 
minal surgert’, which laid the foundations 
of many surgical procedures which we now 
look upon as quite ordinary'. It is now for 
me, as the mouthpiece of the hour, to dwell 
on these achievements of Tail’s and to 
attempt to draw a picture of what surgery 
owes to him, and of his striking personality. 

At the time with which I am dealing the 
o^ost spectacular and talked-of gjmaecolo- 
gical operation was ovariotomy, and I have 
mentioned that Tait did this operation 5 
nmes while he was house surgeon at Wake- 
held. Spencer Wells was at that time the 
man^ who diad a great reputation as an 
ovariotomist, |Dut his mortality-rate was 
nearly 30 per cent. Tait put down this high 
rate— and apparently rightly — to the fact 
at Wells treated the pedicle extra-peri- 
oneally the application of a clamp, 
eith, of Edinburgh, low'ered this high 
mortality-rate by cauterizing the pedicle 


.'io.; 

and dropping it hark into thr priitonral 
cavity, hut lliis was lathcr a lahoriniis 
pronss for Krith kept staring the jH’dirh: 
with his cautery for quite 10 minutc.s. Tait 
further lednri’d tlie mortalitv-rate by liga- 
turing the jK-diele, tlii'- taking a lithe of tlu' 
time that eaulerization took. Anything that 
saws time in surgery saves life. Tait 
brought down the mortality-rate forovari- 
o!f>ni\- from S])eneer Wells’s gS per cent to 
less tiinn .[i jv.-r rent- -a great arhieveinenl 
for those da\'s ! 

f)n ]‘'ehniaty 2nd, 1S72, Tait ojrcmted 
on a woman whom lie had seen in consulta- 
tion witli Matthew Ilallwright. Thej)atierit 
had, for a long lime, suffered from abdo- 
minal and jxilvic pain. Tait diagnosed 
chronic disease of the left ovary' and ad- 
vised Inparotoriyv. This lie did and found 
a left ovary the size of a pigeon's egg with 
a chronic abscess in its interior. He re- 
moved the ovary' and the {raticnl was cured. 
Tate was the first man to make such a 
diagnosis and to remove a diseased small 
ovary'. His claim that he was the first man 
to do oophorectomy raised a storm of con- 
troversy, the reason for this being that 
Trcnholrnc of Montreal, and Hcgar of 
Berlin , during the ne.xt 2 or 3 j'cars recorded 
cases in which thc3' had done this operation 
and that Tait had not published a record 
of his case until ii y'ears after he liad 
operated. Those were da3's of bitter con- 
troversy in the surgical world and it was 
asserted that, as Tait did not put his case 
on record at the time, his statement that he 
did this operation in 1872 rvas untrue. 
Apart from Tait’s assertion that he did this 
operation, it may be noted that he was 
helped at the operation by Bennett May, 
^ who confirmed Tait’s assertion, and those 
' who knew Bennett May as well as I did 
never doubted the truth of anything he said . 
Tait’s position as the first surgeon to remove 
a diseased small ovary seems unassailable. 
That this operation has often been done 
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unnecessarily by Tail's imitators does not 
detract from his fame. 

While talking of tumours and diseases of 
the ovary, it may be recalled that in 1937 
Meigs and Cass, two American ^maecolo- 
gists, described a condition in which a non- 
malignant fibroma of the ovary may be 
associated with ascites and hydro-thorax, 
and called attention to the fact that removal 
of the ovarian tumour is curative and that 
the fluid does not re-accumulatC The con- 
dition is now known as Meigs's syndrome. 
It should not be so called, for Tait described 
the condition in 1891, and related how in 
such a case he had removed the tumour 
and die fluid did not re-accumulate. Thus, 
he anticipated Meigs and Cass by 46 years, 
so really we should speak of Tail's, not 
Meigs’s, syndrome. 

Perhaps one of the most dramatic first 
operations ever performed was done by 
Tait in 1883, when he operated for rup- 
tured tubal pregnancy. This is a matter 
worth dwelling on for a few moments. I 
think it was some time in 1882 that he saw, 
in consultation with the same Matthew 
Hallwright, a woman dying from intra- 
peritoneal haemorrhage, which Tait diag- 
nosed was due to ruptured tubal preg- 
nancy. Hallwright urged operation. This 
operation had never been done and Tait 
was appalled at the prospect of doing it, 
and did not operate. However, he was a 
big enough man to consider any suggestion 
and soon afterwards he saw a similar case 
with Dr. Spackman of Wolverhampton. 
He operated and the patient died. Then he 
saw a case of the same kind with Edward 
Sutton Page of Solihull. He operated and 
the patient recovered. Tait, by his courage 
and skill, had shown ho\v women’s lives 
could be saved w'hen suffering from the 
effects of a previous^ considered fatal sur- 
gical catastrophe. How simple it all seems 
now. How clear to us that operation is 
the onty treatment in such cases and that the 


pperaflon is by no means a difficult one, 
but it is not in surgery' onl}' that it requires 
the great man to make the simple discovety. 
If Tait had done nothing else that was not- 
able, his name would go down to posterity 
for this. Not even his many opponents can 
deny that he did this operation in 1883, ^^nd 
that he was the first man to operate for 
ruptured tubal pregnancy. 

Perhaps not so spectacular as this, but 
equally important, possibly more import- 
ant because the' condition is more common, 
was Tait's work on infiammatoiy diseases 
of the uterine appendages. He was the 
man who insisted that man}' women were 
suffering from abdominal pain and ill- 
health owing to their having inflammation 
of the uterine appendages, often following 
gonorrheal infection. In 1877 he opened 
the abdomen of such a patient and found 
a pear-shaped swelling attached to the left 
comer of the uterus. He tapped this with a 
trochar and withdrew' altered blood. He 
did not remove the swelling, but drained the 
cavity, diagnosing that the condition he w'as 
dealing with was really due to inflamma- 
tion of the uterine appendages. He w'ent 
on investigating such cases and a few' 
months afterw'ards he removed his first 
pyosalpinx. Hegar had removed a p3'0- 
salpinx a few months before Tait did; so 
had Spencer Wells. Be that as it may, it 
W'as Tait who pointed out the frequency of 
inflammation of the appendages, it w'as 
Tait who insisted on operation in such 
cases, and it was Tait who met with fierce 
Opposition and virulent abuse for this in- 
sistence. In this country and America, 
operation for removal of diseased uterine 
appendages has come to be know'n as Tait’s 
operation. It w'as Tait’s senior confreres, 
men like Spencer Wells, Matthews Duncan 
and John Williams, who opposed the per- 
formance of this operation, and they it 
was who, with the Lancet (August 21st, 
1886) thought they could successfully dis- 



TAH 

paixii;c the *''P‘ ^’V !<*'••>”’- ‘‘’ ^L".] 
"spaving,” In n h r !n ihr A.r.*.vr-f 1 .lU 

dcallwith thi‘^ nAnu- fo; .i;ni 

he did so in liis n-nal t ond sr.'-iMvr 
lancuacc. No mnn rould vp-.>.h _ jnoJ<- 
plafnlv, wlun orca'-ion t.H3.nu<(l. 
ally his inon? v5di;:btrtM <1 <-oo.Uor< ^ 
instance Grcii: Smith ot Iln'-tul .uul < tt ■ 
]ing\vonh of Mnnriu-stcr. r-inu' m 
Tail. None ndmiuwl snot<' fully th -.n Tan 
did that the nnivr of ntnJiV «') hi'' 

less experienced f(<llov\ii.~ hd tiu-tii to t<" 
move the appendage^: Jn p.iiit nts in \ehoin it 
was not in the least tu cee-ary to tlo -“-o. hot 
Tait cannot he blanu d for that. 

Tait was furiously attarhed for his vicAvs 
on the pathology and treatment of infhun 
matory 
was 

standing of Spencer 
Duncan? 1 cannot helji ihinhing that a 
chief cause of their attacking him was 
jealousy, tliat jealousy of which quite an 
able plodder is so often gtiihy when he is 
t^P against a genius. Another cause of 
jealousy was, it seems to me, that 1 ait was 
a provincial surgeon living in the outer 
darkness of Birmingham. He hirnself 
gloried in this and never seemed inclined 
fo move his headquarters to London. 
Patients came to Birmingham to consult 


h'- tlid not h< to s.iy that h.- knew fh^. 
H h'- thnuirht a man wa^- a fool, he iold him 
<n Thi-’ does not make for friendly con- 
trovrtsy. more es]M iiallv when one of the 
rimtiov. rdalist^ glori'-s in a fight. 
nlt.tek*- did not di-^lurh T’aU. He rould he 
tni'.ted to give imnr punidimeiit than he 
!ii(ik. Tait'.'- wtuk on hinanimalton of the 
r;< jin»‘ Ajip' ndarre'; will, 1 think, alway.'. 
hr looked niwm a.s lii< mai^r.nv: o/^as. 

In 1S70 i’ait ojKT.ited on a jiatieiU with 
:in enl.ug< d r.all bladder, removing a gall- 
stone atul draining fhe gall bladder, the 
p.-itiem recovering. He thought, and it 
was generally thought in Ihi.s country , 
that lie was t'he first to do thi.s operation, 
hut it appeared that rholery.stotomy wa.s 


n the pathology and treatment of mtlam n Professor 

oatoiy diseases of the apiK'iidages. ^^h^ in' the University of Indiana, 

vas he so fiercely attacked liy men of lii^ • > pjo^^-cver Tait wa.s the first man 

landing of Spencer Wells and Matthew.- j|^ ],£. „n,st he looked 

upon as the jiionccr of gall-bladder surgery. 

During the early part of Tait’s surgical 
career Lister's system of antiseptic surgery' 
was in course of evolution, supported by' 
most surgeons, vchcinently'- opposed by' 
others, as for instance Savory, perhaps 
most vehemently of all by Tait, who claimed 
that he obtained as good results regarding 
wound treatment as did the Listcrians w ith 

vauents came to Birmingham to cuu^u.v their 
him from all over the w-orld-and that was frequent f 

enough for him. As an illustration of Tait's would not let cal his 

pride in being provincial, perhaps I may woun s. nirr over them andaftera 

he allowed to quote from his account of his pouring boiling water oyerthem and aiter a 

Anierican tou? ° in which he says time he had the water with wM 

that on the library table in the medical out the peritoneal caxity boiled. He was 
school of WardUilrversity he found " a very fond-too fond to my w'ay of thinking 
"’ell-used copy of Mr. Sampson Gamgee’s —of washing out the peritoneal ca 1 y . 
hook on Fra?toes-a fragment of comfort have heard him say that for this purpose he 
tor my provincial soul.” Another cause of used Birmingham t^ w^er, which, he 
the attacks on Tait was-without doubt his said contained thirty'-different kinds of 
personal characteristics. He was ahvays bCasts. The fact is that Tab would imt 
sure of himself. He knew what a big man admit that sepsis of a wound is caused by 
he was and that he stood head and shoul- organisms. Consequently he did not realize 
riers above his attackers. What is more, that boiling the water used for washing out 
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acted by killing the ” thirty different kinds 
of beasts.” He dressed his wounds with a 
pad of dry absorbent cotton wool tissue, 
and he dressed them very infrequently. It 
does not detract from Lister’s great work to 
say that Tait rvas, without doubt, the great 
inaugurator of aseptic, as opposed to anti- 
septic, surgery, and it is the methods used 
by Tait that we all now follow. Tait entirely 
failed to see that regarding wound treat- 
ment he and Lister were working along 
parallel paths. No, he even said, in a pam- 
phlet published in 1883, ” I have already 
seen enough of the so-called antiseptic 
system of Lister to be able to say that it has 
been finally dismissed from the Department 
of Surgery as having done far more harm 
than good. I venture to predict a similar 
fate will meet it everywhere else, and I take 
to myself some credit for having burst one 
of the largest, best-blown bubbles ever dis- 
played to a surgical audience. ' ' 

Tait was a great advocate of the small 
hospital and, as I have said, he did his 
hospital work in a converted farmhouse. 
In 1877 he wrote a letter, which created a 
great sensation, to the Governors of the 
General Hospital, pointing out the high 
post-operative mortality, more especially 
in cases of primary amputation, and put 
down as the cause of this the presence of 
so many surgical patients in one building. 
He urged that the Governors should sell the 
site of the hospital and build four or five 
small hospitals just outside the centre of 
the town. I suggest that Tait’s view was 
mistaken, for he attributed the bad results 
to the building, not to the men working in 
it. To illustrate this point, I may say that 
I myself entered as a student in 1886, 9 
years after Tait wrote his letter, and I 
\dvidly remember the surgeon for whom I 
did my dressing operating in an overcoat 
bespattered vith patches of dried blood and 
pus. I well remember that one evenmg I 
was standing in the theatre of the old 


General Hospital watching one of the sur- 
geons operate on a case of strangulated 
femoral hernia. I had my hands in my 
pockets. The surgeon had opened the her- 
nial sac, when he asked me if I had ever 
felt the edge of Gimbernat's ligament. I 
answered that I had not, and he said; 
"Feel it now,” How well I remember 
taking my hand out of mj' pocket and pass- 
ing a finger into tlie hernial sac. I grant 
that the General Hospital Building in 
Summer Lane was out of date, but surely 
Tait was mistaken in the main contention in 
his letter to the Governors. He should have 
laid down the bad post-operative results, 
not to the building, but to the men work- 
ing in it. Tait was on safer grounds when 
he asserted that hospital buildings should 
be lightly constructed, preferably on the 
pavilion system, and that at the end of 30 
years or so they should be pulled down and 
other, similar but improved, buildings 
erected. He was very^ insistent on this 
point. 

His membership of the teaching staff of 
the medical school was short. He was ap- 
pointed Professor of Gynaecology^ in 1888 
and retired in 1893. I had the privilege of 
attending his lectures, and my' recollection 
of them is that they were above me— they 
might easily be that— and that they pre- 
sumed an amount of knowledge that w[e 
students did not possess. Recalling his 
lectures, I think that they were admirable 
for the postgraduate ; not so admirable for 
the student. 

Tait performed a great service to the 
profession in 1888. The Medical Defence 
Union had been started in London in 1885, 
but was a failure. In 1888 it w'as re- 
founded in Birmingham with Tait as a very 
active President, and as a result of his 
energy the Union at once began to flourish. 
He gave up the Presidency in 1893, because 
the profession was angered at the way he 
spoke of vivisection and its advocates at a 



l.AWSON T,\1T 

nu'ctirij. o{ thf Cinnrh C'onijrv.-. He was 
«5n ardent, and sonn what iirationai, oppo- 
nent of vivisection. Hnwevii. lie had set 
She Union ott the n»ad to sttcress. 

^ As I have said, f ait v.sssa.ti.sficd to retain 
his eon.suhintt room aiui nursing home at 
^*0. 1 ht‘ Crescent, and it is not going too 

far to say dtal, wlhie ho was at the height 
oHiis fame, No. The Crescent, Birming- 
ham, was one of the most famous spots in 
the surgical world. Men came from 
America and juost Euiopenn countries to 
s^o Tait’s work ; such was his fame. 

Tail's interests were not purely medical. 
In i8S6 he was a candidate for Parliament, 
fighting the Bordcsicy Division of Birming- 
ham as a Gladstonian Liberal, but he was 
unsuccessful. He wa.s for some 3'ears a 
member of the Binningham Town Council, 
doing most of his work on the Health Com- 
mittee and writing various pamphlets on 
refuse-disposal, housing etc. 

Tail matured earty. We have seen that 
he did abdominal operations when he was 
24 J'ears old. His great original work was 
finished by iSgo, when he was 45. He went 
on practising and writing, but his work after 
1890 was not epoch marking, as it pre- 
viously had been. He died in 1899, when 
he was 24 * 

' In appearance Tait was striking : he was 
short, massively built, with a large head. 
He was a man who would be noticed 
where. He used to drive about Birming- 
ham in a victoria drawn b}'’ a pair of dapple 
greys, and it is said that he always had 
four pairs of these horses. He used to wear 
a. soft wideawake hat and a short jacket, 
usually of velvet. He insisted on Christo- 
pher ]\iartin, then his assistant, wearing a 
tall hat and. frock coat. Martin asked him 
why he did so and Avhy he would not let 
him Wear a soft hat and short jacket. 
“Because " Tait answered “you are only 
Christopher Martin but I am Law'son 
Tait." A stranger seeing Tait in his car- 
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riage could not fail to ask “Who is that?” 
Tait had a beautifully modulated voice and 
a ver}^ sweet smile, but he could, and often 
did, burst out suddenly into a furious rage. 
It is said that on one occasion — it was in 
the early days of tlie telephone—he kept 
getting wrong numbers or something of 
that kind, and he broke out into one of his 
tempers. He seized the telephone appara- 
his, tore it from the wall, threw it to the 
floor and literally danced on it, smashing 
it to pieces. Doubtless he felt much better 
after doing this. He could, when irritated, 
show a pretty sarcasm. As an example I 
will quote a story which I have myself 
heard him teU. He had been called into 
the South of England and had operated on 
the wife of a very rich man, who asked 
Tait his fee. Tait named a large one, “ too 
large “ the husband said. Tait answered : 

“ Well, on one page of my fee book I put 
the name of the payer and the sum paid. 
On the opposite page I put the names of 
defaulters. I do not care which page your 
name appears on, but it is going to appear 
on one of them.” I need hardly say that 
Tate received his fee. 

Tait was a peculiar man of uncertain 
moods. He told me that he had once been 
called to Liverpool and had received a large 
fee, the whole of which he spent on caiwed 
ivory figures before entraira'ng for Bir- 
mingham. He was a collector of these and 
other curios, but not a very discriminating 
collector, and I am afraid had many shams 
passed off on him. He was fond of enter- 
taining, more especially of giTung large din- 
ner parties. Sometimes these dinners were 
fit for a king; sometimes, well not quite so 
good. With all his occasional bad tempers, 
with all his high estimation of himself, Tait 
was at heart a veiy'- kind man. He took - 
many patients into his nursing home and 
operated on them without charging a fee. 

I must ask forgiveness if I strike a personal 
note. Tait and my father were enemies and 
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never spoke to each other. Why, I do not 
know. Yet, when first I became a member 
of the staff of the General Hospital and 
started in practice, Tait was a great friend 
to me. He was too big a man to bear a 
grudge and to remember old enmities. 

Tait, as I have said, had manj^ enemies, 
some of whom attacked him fairly, others 
unfairly, the chief mode of attack of the 
latter being to assert that his statements as 
to his work were untrue. As regards his 
magniis opus, i.e. his investigation of and 
his operation for inflammation of the 
uterine appendages, Tait admitted that 
pathologists had for a long time described 
the condition, but then apparently came a 
full stop, for the clinicians before Tait’s 
time failed to recognize these cases and had 
failed in their treatment of the patient. At 
the International Medical Congress in 1881 
Spencer Wells came out with his famous 
piece of criticism regarding these cases: 

‘ Tt is very extraordinary that so many such 
cases should occur. I have seen only one 
in my lifetime. Perhaps they all go to 
Birmingham.” Surely we know now that 
Tait was speaking the truth : present-day 
experience proves that. No, it was not that 
Tait was untruthful, but that his accusers 
did not appreciate the clinical symptoms 
and*' signs shown in these cases : while treat- 
ing these women, who were often reduced 
to chronic invalidism, they played about 
with pessaries and douches, while Tait, 
who made an accurate diagnosis, removed 
the appendages and cured his patients. The 
question arises : were these older gynaeco- 
logists clinically ignorant or were ftey all- 
knowing and Tait untruthful ? There can, 
I suggest, be only one answer. Tait was 
speaking the truth and was working on the 
right track. But these battles are of the 
past and we of our time all recognize Tait’s 
work in this sphere of surgery. 


Tait was a great clinician. In question- 
ing and examining a patient he was quick 
and aimed straight at the centre of the 
problem, brushing aside the extraneous. 
He had clinical intuition developed to a 
remarkable degree, I have seen him 
operate : he made a small incision through 
which he introduced two fingers, and by 
touch alone he made out the condition with 
which he had to deal. He was a marvel at 
separating adhesions. I have heard him 
say that he gained this skill by practising 
peeling oranges. He was a very' quick 
operator. I once saw him open an abdo- 
men. remove two ovarian cj'sts to which 
coils of intestine were densely adherent, and 
the patient was back in bed 20 minutes after 
the incision was made. While he operated 
there was absolute silence. Y''atching him 
operate made one think that it was all so 
easy, surely a supreme proof that the 
operator is a master. It is interesting to 
recall that he never operated in an operat- 
ing theatre, but always in the patient’s 
bedroom, the patient lying on a simple 
wooden trestle table. 

Tait was the Napoleon of surgery' — clear 
thinking, courageous, original, inventive, 
not bound by any precedent. He was a 
man of many facets, and that he was a sur- 
gical genius there is no doubt. With the 
modern developments of abdominal sur- 
gery there is a tendency to forget the man 
who, by the brightness of the lamp he 
lighted, showed the w’ay. He dispersed 
once and for all the fear and trepidation 
with w'hich surgeons before his day opened 
the peritoneal cavity. He simplified 
abdominal surgery- He was one of the 
greatest surgical originators and pioneers of 
modem times. Birmingham must always 
be proud that Tait was one of her citizens 
and that it was here that he did his wonder- 
ful work. 


BOOK REVIEWS 


Midwifcn' for Nury ' (Thirtccjith edition). By 
Hen-UY Jiuxrr. B.A.. M P . i-.H.C.P.I. 
Concjittinq Gyiinccnloi;!--!, liotuiida Ho-ipital 
Doblisi; [.itc Con'-iihiiif: Ob-^tetncinii to the 
IPepnrtineiit of ! ietith. New Zealand, etc. 1945, 
•tSb p.t!,’cs. London; J. ec A. Churchiil. Ltd. 
I’rice j:s. 6(f. 

Titts is intended to be ;i textbook for the pupil- 
tnidwife. As such tlierc is a fairly well defined 
tangc of Fubjcct-S which must be covered, and this 
is done. The subject matter is clearly set out as 
"'ould be expected of so eminent an author and 
teacher. Emphasis is rightly laid on the normal, 
'vhich will constitute so large a portion of the mid- 
wife’s work. Methods of examination are well 
d<^cribcd, and the importance of abdominal 
examination is stressed. The description of the 
phj'siologj* and management of normal labour 
leaves little to be desired, while there is an e.xcel- 
lent chapter on asepsis in midwifery'. The pre- 
parations to be made for the conduct of labour 
are clearly detailed. Not only will the midwife in 
■training find this of value, but even established 
and experienced midwives could study this chapter 
with profit. 

It is surprising to read, however, that *' obstet- 
rical anaesthesia " induced by a well- trained nurse 
using chloroform or ether is considered permissible. 
The Royal College of Obstetricians and Gynae- 
cologists condemned their use in its carefuUy con- 
sidered report on the subject. Recent correspond- 
ence in the medical press has shown quite clearly' 
riiat great improvement is still necessary in the 
administration by midwives of gas and air for 
analgesic purposes. Lack of understanding of the 
principles of analgesia, lack of interest or want of 
ability, among -practising midwives, to maintain 
in order simple apparatus has been demonstrated. 

It would seem that the College was correct in 
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advising against the use, by mid wives, of these 
poisonous substances. 

Abnormal presentations are so presented that 
the pupil-midwife can form a clear mental picture 
of what is happening as the cMld is bom or as 
labour comes to an impasse. But the description 
of antepartum haemorrhage is spoiled by the 
prominence given to the making of vaginal exam- 
inations, the rupturing of membranes and plugging 
of the vagina — all of which are contemplated as 
being done by the midwife if she cannot obtain 
medical aid. Nowaday's the medical practitioner 
who makes vaginal examinations on cases of ante- 
partum haemorrhage, before sending them into 
hospital, is criticised. IVhy' tell the pupil-midwife 
to do something which no hospital is prepared to 
teach her to do, which she is most unlikely to do 
adequately, and for which even the skilled medical 
practitioner requires the administration of an 
anaesthetic Has not the time come when this 
teaching should be revised ? 

It may be objected that these are matters of 
opinion. But conservatism in teaching may be 
persisted in to such a degree that the teaching 
becomes out of date. This is seen on the chapter 
dealing with puerperal sepsis. Here we find, 
laboured at length, a distinction between sap- 
xaemia and septic infection. An attempt is not 
made to explain that the mode of infection, the 
signs and symptoms, and responses to treatment 
may vary' according to the organism responsible 
for the infection. The streptococcus is the 
streptococcus — no differentiation is made between 
haemolydic streptococci and anaerobic streptococci. 
Turning to treatment it is astonishing to read that 
" as a rule, the first step in the treatment is to 
obtain some of the discharge from the uterus for 
bacterial examination, as injections of a vaccine 
prepared from the same type of organism as that 
with which the patient is infected or of a scrum 
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sometimes prove of great value and arc usually 
tried " (reviewer's italics). It is equally astonish- 
ing to learn that " of the manyMifferent remedies 
which have been suggested for the cure of a general 
infection it is probable there is none so effective 
as good nursing. ” This is frankly untrue. Septic- 
aemia due to the staphylococcus aureus was almost 
invariably fatal, irrespective of the quality of the 
nursing, prior to the introduction of penicillin. 
Penicillin is not even mentioned. This whole 
chapter largely requires to be rewritten. 

The chapter on obstetric operations is poor even 
for a nurses’ textbook. It may be Dr. Jellett’s 
practise to induce labour by bougies or the stomach 
tube in cases of contracted pelvis, but others may 
doubt whether it is “ the best method.” Must the 
vertex present before the forceps can be applied 
with safety? Why not the face, or the after- 
coming head? Is Caesarean section really so un- 
important to the nurse that it can be dismissed in 
4)4 lines, while 7)4 are devoted to pubiotomy? 

The section dealing with the normal and abnor- 
mal infant is adequate though sketchy in parts. 

The book ends with a number of valuable appen- 
dices dealing with cancer of the uterus and breast, 
obstetrical outfits, prevention of sepsis, antenatal 
and postnatal exercises, and general information 
and recipes. The book is of suitable size, well 
bound, on good paper, well printed and illustrated. 
That this book has appeared regularly for 44 years 
is a tribute to its worth. It certainly deserves to 
be kept up to date. In spite of all its good qualities 
some portions of this latest edition still require 
much further revision. 

Anthony W. Purdie. 


‘‘A Textbook of Pathologyi- of Labor, the Puer- 
perium and the Newborn.-" By Charles O. 
McCormick , A.B., M.D., F.A.C.S. Clinical 
Professor of Obstetrics, Indiana University 
School of Medicine. 1944; 399 pages. London : 
Henry Kimpton. Price 375. 6 d. 

The scope of this book is limited to the considera- 
tion of labour, the puerperium and the new-born 
child. Pregnancy is excluded. It is based on the 
lectures given by the author over a period of 25 
years to senior medical students of his own univer- 
sitj'. 


The field covered is wide while not exhaustive. 
An attempt is made to set out the essentials of 
present-day obstetric thought, avoiding as far as 
possible controversial matter and theoretical dis- 
cussion. Therefore neither in its scope nor in 
manner of its presentation can it be regarded as a 
complete obstetrical textbook for the medical 
student. Y'ct it is not a cnim-lKJok. It contains a 
great amount of factual matter, presented in a 
didactic manner, ivith unmistakable emphasis on 
important points. Throughout the te.xt clarity 
anq brevity arc the dominating features. As far 
as is possible tabular presentation of material is 
used, sentences are often not completed while the 
second person is used in describing therapeutic 
procedures. There is efficiency but with hustle. 
The liberties taken with the language would be 
deplored by the grammarian and by tliose to whom 
style in writing is still a matter of moment. 

The subject matter is sound. There might have 
been a little amplification of the reasons for decid- 
ing on certain therapeutic measures, while a little 
less detail in description of some operative tech- 
niques would not have mattered. The student is 
not going to do Caesarean sections without further 
training and wider reading, but he may well have 
to look after a case of eclampsia. He would there- 
fore be interested to know, in more detail, why 
Caesarean section is sometimes employed.^ in 
eclampsia with a mortality of 30 per cent to 40 
per cent, while conser\'ative treatment may result 
in a mortality of not more than 10 per cent. But he 
will not be interested in the description of three 
difierent methods of performing extra-peritoneal 
Caesarean section. One might question the 
wisdom of yielding to the demand of husband and 
wife for sterilization at the first Caesarean section, 
done on a healthy woman for contracted pelvis. 
For all that the subject matter is sound and up-to- 
date. 

The book is well printed, easy to read, beauti- 
fully and clearly illustrated — in fact 'the text is 
sometimes superfluous, so fine are the illustrations. 

The student who uses this in conjunction with 
his clinical teaching may acquire a sound know- 
ledge of the field covered. The practitioner may 
turn to it in a hurried moment and find a clear 
authoritative direction. The specialist will be less 
interested, bpt may glean some new ideas for the 
presentation of his subject. The book closes with 
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It is ,1 p'.t.rsurr tn wi leone a new odilion of tins 
volume, which has for m.irly ro ytan. prisinU-d 
al! that js IksJ m curr< nt "orlc in the ; Mibjccts. 
Here is a volume jncl.ed full of fartual inform.ition, 
iacluditif; much that i. truly recent, and which 
admirably achievis the aim of tlic authors, set out 
tn the preface, to ^ivc not only lists of references 
to n-cent papers, but aho to indicate and crystal- 
lite the genera] trend of thought along various lines. 

The authors arefortunate m havingagain secured 
tile collalwration of Mr. Wilfmd Shaw, who contri- 
butes an excellent chajitcr on Ovarian Tumours, 
and helps to clarify a difficult subject. Dr. Rohan 
Williams has revised his chapters on Radiology 
in Obstetrics and on Radiological Investigation 
and Diagnosis in Gjmaccology, and gives a particu- 
larly useful description of the methods of X-ray 
pelvimetry and of the classification of pehuc types. 

-W. M. Levitt has contributed a full account 
of modem views on the Radiotherapy of Gynaeco- 
logical Disorders, 

This book contains much material which has 
appeared in earlier editions, and which is rightly 
regarded as authoritative. In addition there rs 
much new material, summarizing adrances over the 
past 20 years in such important subjects as 
Nutrition in Pregnancy, Vitamin K, StiUbirth and 
Neonatal Death and Erythroblastosis. The chapt^ 
on Erythroblastosis gives perhaps an over-simp - 
fied account of a matter which is becommg daily 
more complex. Little mention is made of the sub- 
groups of the Rh factor or of incomplete antib^ies, 
but these are minor omissions which will dou ^ 
be remedied in future editions when more wor as 
accumulated on this subject. 

In a book which deals with so many matters m 
perennial and topical interest it is difficult to se e 
any part for special mention. The chapter o 
Cancer of the Uterus is already well known as a 
comprehensive account of the relative ments o 
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diflerent forms of treatment available. A very full 
account is given of the investigation and treatment 
of .'Sterility and the section on Leucorrhoea includes 
important original work on chronic cervicitis. The 
chapter on Sex Hormones summarizes recent 
knowledge on the chemistiy, physiology and thera- 
peutic apph'cations of these substances. 

This is a book, then, which is an invaluable 
addition to the library of all who are practising 
obstetrics and gynaecology and one which should 
prove particularly useful to those studying for 
higher e.xaminations in these subjects. The authors 
arc to be congratulated on this latest addition to 
the literature and on the excellent balance of views 
which is maintained throughout. 


“Pr&is d'Obst^trique." BypABRE. Volume If. 
Abnormal Obstetrics. 8th edition. 1940. 
Pans; Librairie J. B. Balliere et Fils. 

The 8th edition of Fabre’s" Precis d’Obst^trique ” 
was published in 194°* It is i of a series of 4S 
volumes, designed for students working for the 
Doctorate of Medicine, 

It is a little difficult to appraise a work produced 
over 5 years ago, but it must be admitted that 
there is a good deal in this volume which would not 
meet with the approi^al of most British obstet- 
ricians. 

It is surprising to find the main alternativ es for 
the treatment of placenta praevia before labour to 
be plugging the vagina or digital dilatation of the 
cervix, followed by bipolar version, while Caesarean 
section is reserved only for pximipara where 
resistance of the cervix prevents the latter 
manoeuvre. De Eibes' bag--now largely out of 
favour in this country— receives considerable 
attention. 

Mention is not made of the use of the Aschheim- 
Zondek and other pregnancy tests in the manage- 
ment of abortion or in the diagnosis and after 
treatment of hydatidiform mole. 

The section on pregnancy toxaemias is confused. 
Mention is not made of the role of vitamin B in 

hyperemesis. Albuminuria and eclampsia are dealt 

with as entirely separate and disconnected con- 
ditions, and in neither section is any reference made 
to the blood-pressnre, either in diagnosis or as a 
means of observing the progress of these conditior,s. 
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A detailed and most interesting account is given 
of the gross deformities of the pehds, associated 
with general skeletal diseases and the impression 
is gained that osseous disease, such as tuberculosis 
and rickets, is a good deal more common in France, 
particularly as a cause of pelvic contraction, than 
in this country. In the management of contracted 
pelvis trial labour is not mentioned, though 
pubiotomy is 'favoured as a method of dealing with 
difficult labour due to this cause. 

In the section dealing with forceps delivery, 
rotation by means of the midwifery forceps is 
advocated in cases where the occiput is not anterior, 
while manual rotation receives no description. 

In post-partum haemorrhages hot douches and 
bimanual compression are favoured while ergotine 
and ergotinine are recommended as-oxytocics — 
ergometrine and posterior pituitary extract are not 
included. Sulphonamides are not prescribed in the 
treatment of puerperal sepsis, though it is probable 
that this has been altered since this volume was 
written and that sulphonamides, and penicillin, 
which is now being produced in France, are used. 

These criticisms serve to emphasize the differ- 
ences in obstetrical practice betiveen those in 
Britain and their French colleagues. The impres- 
sion is gained that in France, midwifery is more 
conservative than in this country and that there 
is less tendency to resort to Caesarean section as 
a solution of obstetrical difficulties. 

The book is admirably written and is notable 
for the clarity with which the author’s view's are 
expressed. The illustrations are excellent and 
numerous. 

Josephine Barnes. 

“ Obstetricia Pratica.” By L. A. Horta Barbosa, 
Reader in Clinical Obstetrics and Gynaecology 
in the Faculty of Medicine of the University of 
Brazil. Second edition; 518 pages with 341 
illustrations. Price CrS. 250.000. Rio de 
Janeiro, Brazil; Edicoes Medicas da Editora 
Scientifica. 1945. 

This book, the first treatise on midwifery from 
Latin-America reviewed by this journal, was 
awarded the Mme. Durocher Prize of the National 
Academy' of Medicine of Brazil on its appearance 
in 1940. Mme. Durocher was the first female 
diplomate in obstetrics of the Faculty' of Medicine 


in Rio de Janeiro, in 1834, and the only wom.an 
ever elected to the membership of the Academy. 
She appears to have been a doctor who was 
able successfully to invade the province of the 
midwife in her adopted country (she was of French 
birth), and this book seems to have well deserved 
the award made in her name as it is intended for 
students and for those practitioner> who must 
work without assistance in the remote rural areas 
of vast Brazil. 

The author has been deeply influenced by his 
friend and mentor, Professor Fernando Maghakles, 
whose recent death has deprived South America 
of a great teacher. The book is dotted with phrase.^ 
or whole paragraphs from Maghal.fies’ admirable- 
Sintese Obslctncci. and the.se have the quality ol 
memorable simplicity that marks some of the 
utterance's of Smellie, Harvey and Miles Phillips. 
The reviewer was led by Dr. Barbosa's many' 
references to read Sintese Obstetrica and con- 
siders that it deserves wider examination in this 
country. 

Dr. Barbosa's method is clinical and practical 
and limited to a dc'seription of signs, symptoms 
and treatment with the minimum of discussion of 
aetiology and laboratory diagnosis. He adds up 
for his readers the features of the clinical picture 
until an entity is produced and then applies a set, 
sound line of treatment. The very few methods 
of laboratory diagnosis are described in great prac- 
tical detail so that the rural practitioner with the 
most rudimentary means may apply them. 

The mechanism of labour is well and vividly 
described and illustrated. Adverse criticism 
may' be here introduced, "however. The wearing 
of a face mask by the accoucheur is not mentioned. 
It is possible that the 'climate of Rio de Janeiro 
does not favour the harbouring of pathogenic 
organisms in the upper respiratory' tract but this 
is an omission that cannot be overlooked. The 
only antiseptic described is the somewhat: out- 
moded oxyanurate of mercury- (r : 1000). 

Too, drastic purgation is prescribed in pre- 
eclampsia; and tamponade of the vagina, repeated 
if necessary, is the advised treatment in placenta 
praevia, with Caesarean section as a second choice 
if tamponade fails, and tHe application of Willett’s 
forceps is rather deprecated! 

In the treatment of puerperal sepsis, too little 
mention is made of bacteriological diagnosis. 
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is a criticism that may well be extended to s imil ar 
textbooks of midwifery by other authors. The 
chapter on the obstetric forceps and breech delivery' 
is very' well done and the indications for Caesarean 
section wisely summarized in another quotation 
from Maghalaes as. “all dystocias which are 
impossible of solution by other means.” 

Resuscitation of the newborn assumes a more 
vigorous character than we are accustomed to 
practise in this country, stress being laid on 
the methods of artificial respiration now largely 
abandoned here. 

In all, this is a well-wntten book, worthy of its 
purpose and the popularity it enjoys in the 
country of its origin. 

Meave Kexxv 
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